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Worlssheet for Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use
Date: 12/7/2006
Site Name; Former Rhone-Poulenc Site Northwest Corner
Evaluator: Z. Satterwhite
Refer to WAC 173-340-720, 740, 745, 747 and 750 for details.
A. INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS
Note: If no data is available for any of the following inputs, then leave the input box blank
Item Symbol Value  Units
1. General information
Name of Chemical: Acenaphthylene
Measured Soil Concentration, if any: C, mg/kg
Natural Background Concentration for Soil: NB mg/kg
Practical Quantitation Limit for Soil: POL mg/kg
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS ;, GI :
2. Toxicological Properties of the Chemical: Chemical-Specific
Oral Reference Dose: RD, 6.00E-02  |mg/kg-day
Oral Carcinogenic Potency Factor: CPF, kg-day/mg
Inhalation Reference Dose: RfD, mg/kg-day
Inhalation Carcinogenic Potency Factor: CPF, kg-day/mg
3. Exposure Parameters
Inhalation Correction Factor (default = "2" for volatiles; "1" for all others): for target ground water cleanup level INH 1.00E+00 |unitless
Inhalation Absorption Fraction (default = "1"): for target air cleanup level ABS; 1 unitless
Gastrointestinal Absorption Fraction (default = "1"): for ingestion & dermal exposure pathways ABI1 1 unitless
Adherence Factor (default = "0.2"): for dermal exposure pathway AF 0.2 mg/cm’-day
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway ABS ,; unitless
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway GI unitless
4. Physical and Chemical Properties of the Chemical: Chemical-Specific
Soil Organic Carbon-Water Partitioning Coefficient: for metals, enter K, value here and enter "1" for S oc value K, 4.900E+03 |l/kg
Henry's Law Constant: for the evaluation of ground water and vapor exposure pathway ' H,. 4| 6.400E-03 |unitless
*If the value for Henry's Law Constant is given in the unit of "atm.m’ /mol", enter value here: H atm.m*/mol
*Converted unitless form of H,. @13° C: (Enter this converted value into "H e input Box" above for a calculation) H,_ 0.000E+00 unitless
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Solubility of the Chemical in Water: for the calculation of soil saturation limit S mg/l
5. Target Ground Water Cleanup Level . ‘
Target Ground Water Cleanup Level applicable for a soil cleanup level calculation:
*Results from the Ground Water Cleanup Level Worksheet are Cy 9.90L+02 Iug/l
not automatically transferred into this worksheet.
6. Site-Specific Hydrogeological Characteristics
Total Soil Porosity (default = "0.43"): n 0.43 unitless
Volumetric Water Content (default = "0.30"): 0, 0.3 unitless
Volumetric Air Content (default="0.13"): (O 0.13 unitless
Dry Soil Bulk Density (default ="1.50"): P 1.5 kgl
Fraction Soil Organic Carbon (default = "0.001"): for metals, enter "1" for f,. value here Soc 0.00256 [unitless
Dilution Factor (default = "20" for unsaturated zone soil; "1" for saturated zone soii; or site-specific) DF 20 unitless
7. Vapor Attenuation Factor due to Advection (building structur Diffusion (soil echanisms
* Vapor Attenuation Factor is the ratio of vapor-phase contaminant concentrat:on within the soil at the source to lhe
air concentration at the exposure point (e.g., within the building)
Enter Vapor Attenuation Factor: for the evaluatno&I of vapor exposure pathway VAF unitless

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS

Chemical of Concern:
1. Summary of Results

Acenaphthylene

To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here:

Warning: Soil Cleanup Level is higher than Soil Saturation
Limit!

—To calculate a soil concentration based on Method C vapor pathway, check here:
Basis for Soil Concentration Conc Units
Most stringent soil concentration based on Soil Direct
Contact & Ground Water Protection: -2.523E+02 mg/kg
Natural Background concentration for Soil: N/A mg/kg
Practical Quantitation Limit for Soil: N/A mg/kg
Soil Cleanup Level (not considering vapor pathway).  2.523E+02 mg/kg

Warning! Soil Cleanup Level above may not be protective of vapor exposure
pathway - evaluate vapor pathway further.

Soil concentration based on Vapor Pathway
(informational purposes only):

0.000E+00

mg/kg

C .o« corresponds to the total soil chemical concentration
saturated in soil.
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 3
Soil Saturation Limit, C,,,: 5.353E+01 mg/kg R is the ratiq of the .grou'nd water.flo.w velocity to the
Retardation Factor, R : 44.8 unitless contaminant migration velocity in saturated zone.

2. Summary of Calculation for each Exposure Pathway

Summary by Exposure Pathwa
| Yo ———— == e ———
Method B Method C
Unrestricted Land Use | Industrial Land Use
@ HQ=1.0; RISK =1.0E-6 | @ HQ=1.0; RISK =1.0E-5
3 ‘ i Ingestion & Ingestion &
SOll DlreCt Ingestion only Dermal  |Ingestion only] - Dermal
Contact Under the Current [HQ? @ Exposure Point N/A N/A N/A N/A
Condition RISK? @ Exposure Point NA | NA N/A N/A
Target Soil @HQ=1 .0 4.800E+03 N/A 2.100E+05 N/A
CUL? mg/kg @RISK =].0E-6 or 1.0E-5 N/A N/A _N/A N/A |
Method B MethodC |
@HQ=1.0; RISK =1.0E-6 | @ HQ=1.0; RISK =1.0E-5
Protection Of Predicted Ground Water N/A
Under the Current |COnc? ug/l
Potable Condition HQ? @ Exposure Point N/A N/A
Ground Water ‘ RISK? @ Exposure Point N/A N/A
: Target Ground Water CUL? ug/l 9.900E+02
Target Soil CUL? mg/kg 2.523E+02
Method B Method C
@ HQ=1.0; RISK =1.0E-6 @ HQ=1.0; RISK =1.0E-5
Predicted Air Conc? ug/m’
: . N/A
Protection of Junder the Current @Exposure Point
. . Condition HO? @ Es Point N/A N/A
Air Quallty Q? @ Exposure om.
. . - RISK? @ Exposure Point N/A N/A
(for informational - — A A
purpose only) Target Air 3 @ HQfl.O
CUL? ug/m @ RISK=1.0E-6 or 1.0E-5 N/A N/A
Target Soil @ HQ=1.0 N/A N/A
CUL? mg/kg @ RISK=1.0E-6 or 1.0E-5 N/A N/A

MTCASGL10-Acenapthylene.XLS 121712006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 4

NOTES: "CUL" = Cleanup Level; "Conc" = concentration; "HQ" = hazard quotient; "RISK" = carcinogenic risk.

~ CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation.
Specifically, the soil cleanup levels derived using this Workbook do not account for the following:
- Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(b)(i));
- Soil residual saturation (see WAC 173-340-747(10));
- Ecological impacts (see WAC 173-340-7490 through 7494); and
- Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)).
Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels.

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be
sufficient to establish air cleanup levels under the regulatlon Specifically, the air cleanup levels derived usmg this Workbook do not
account for the following:

- Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)());

- Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c));
- Total site risk (see WAC 173-340-750(5)(a)).

MTCASGL10-Acenapthylene.XLS 121712008
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 1
Worksheet for Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use
Date: . 12/7/2006
Site Name: Former Rhone-Poulenc Site Northwest Corner
Evaluator: Z. Satterwhite _
Refer to WAC 173-340-720, 740, 745, 747 and 750 for details.
A. INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS
Note: If no data is available for any of the following inputs, then leave the input box blank
Item ' Symbol Value  Units
1. Genera| information
Name of Chemical: Anthracene B
Measured Soil Concentration, if any: Cs mg/kg
Natural Background Concentration for Soil: NB; . ng/kg
Practical Quantitation Limit for Soil: POL ¢ mg/kg
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, 4BS 4, GI':
2. Toxicological Properties of the Chemical: Chemical-Specific
Oral Reference Dose: RD, 3.00E-01 _|mg/kg-day
Oral Carcinogenic Potency Factor: CPF, kg-day/mg
Inhalation Reference Dose: RfD, mg/kg-day
Inhalation Carcinogenic Potency Factor: CPF, kg-day/mg
3. Exposure Parameters
Inhalation Correction Factor (default = "2" for volatiles; "1" for all others): for target ground water cleanup level INH 1.00E+00  |unitless
Inhalation Absorption Fraction (default = "1"): for target air cleanup level ABS; 1 unitless
Gastrointestinal Absorption Fraction (default = "1"): for ingestion & dermal exposure pathways ABI 1 unitless
Adherence Factor (default = "0.2"): for dermal exposure pathway AF 0.2 mg/cm’-day
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway ABS 4 unitless
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway GI unitless
4. Physical and Chemical Properties of the Chemical: Chemical-Specific
‘Soil Organic Carbon-Water Partitioning Coefficient: for metals, enter K ; value here and enter "1" for £, value K, 2.300E+04 |l/kg
Henry's Law Constant: for the evaluation of ground water and vapor exposure pathway H. 4| 2.700E-03 |unitless
*If the value for Henry's Law Constant is given in the unit of "atm.m 3 fmol", enter value here: H atm.m>/mol
*Converted unitless form of H.. @13°C: (Enter this converted value into "H . input Box" above for a calculation) H,.. 0.000E+00 . unitless
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Solubility of the Chemical in Water: for the calculation of soil saturation limit S myl
5. Target Gr C el : ‘ :
Target Ground Water Cleanup Level applicable for a soil cleanup level calculation:
*Results from the Ground Water Cleanup Level Worksheet are Cy 4.00E+04 |ua/1
not automatically transferred into this worksheet.
6. Site-Specific Hydrogeological Characteristics '
Total Soil Porosity (default = "0.43"): n 0.43 unitless
Volumetric Water Content (default ="0.30"): O, 0.3 unitless
Volumetric Air Content (default = "0.13"): O, 0.13 unitless
Dry Soil Bulk Density (default = "1.50"); P 1.5 kg/l
- Fraction Soil Organic Carbon (default = "0.001"): for metals, enter "1" for f,. value here Soc 0.00256 |unitless
Dilution Factor (default = "20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) DF 20 unitless
1. Vapor Attenuation Factor due to Advection (building structure) & Diffusion (soil layer) Mechanisms
* Vapor Attenuation Faclor is the ratio of vapor-phase contaminant concentration within the soil at the source to the
air concentration at the exposure point (e.g., within the building)
Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway VAF unitless
B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS
Chemical of Concern: Anthracene
1. Summary of Results
To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here:
— To calculate a soil concentration based on Method C vapor pathway, check here:
Basis for Soil Concentration Conc Units
Most stringent soil concentration based on Soil Direct Warning: Soil Cleanup Level is higher than Soil Saturation
Contact & Ground Water Protection: 4.726E+04 mg/kg |Limit!
Natural Background concentration for Soil: N/A mg/kg
|Practical Quantitation Limit for Soil: N/A mg/kg
Soil Cleanup Level (not considering vapor pathway): 4,726E+04 mg/kg

Warning! Soil Cleanup Level above may not be protective of vapor exposure
pathway - evaluate vapor pathway further.

Soil concentration based on Vapor Pathway
(informational purposes only):

0.000E+00

mg/kg

C 4ot corresponds to the total soil chemical concentration
saturated in soil.
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Soil Saturation Limit,

sat -

2.540E+00

mg/kg

Retardation Factor, R :

206.4

unitless

2. Summary of Calculation for each Exposure Pathway

R is the ratio of the ground water flow velocity to the
contaminant migration velocity in saturated zone.

Summary by Exposure Pathway

Method B Method C
Unrestricted Land Use | Industrial Land Use

@ HQ=1.0; RISK =1.0E-6

@ HQ=1.0; RISK =1.0E-5

. 1 Ingestion & Ingestion &
SOII DlreCt Ingestion only Dermal Ingestion only]  Derinal
Contact Under the Current |HQ? @ Exposure Point N/A N/A N/A N/A
Condition RISK? @ Exposure Point N/A N/A N/A N/A
Target Soil @HQ=1.0 2.400E+04 N/A 1.05S0E+06 N/A
_ CUL? mg/kg @RISK =1.0E-6 or 1.0E-5 NA N/A N/A N/A
’ Method B th
@ HQ=1.0; RISK =1.0E-6 @ HQ=1.0; RISK =1.0E-5
Protection of Predicted Ground Water - NIA
Under the Current |Conc? ug/l :
POtable Condition HQ? @ Exposure Point N/A N/A
Ground Water RISK? @ Exposure Point N/A - N/A
Target Ground Water CUL? ~ug/I 4.000E+04
Target Soil CUL? mg/kg 4.726E+04
Method B Method C ﬁj

Protection of

Under the Current |@Exposure Point
Air Quality Condition HQ? @ Exposure Point. N/A N/A
. . RISK? @ Exposure Point N/A N/A
(for informational . —— NA NA

purpose only) Target Air 3 @ HQ=1.0

CUL? ug/m @ RISK=1.0E-6 or 1.0E-5 N/A N/A
Target Soil @ HQ=1.0 N/A N/A
CUL? mg/kg @ RISK=1.0E-6 or 1.0E-5 N/A N/A

@ HQ=1.0; RISK =1.0E-6

@ HQ=1.0; RISK =1.0E-5

Predicted Air Conc? ug/m’

N/A

MTCASGL10-anthracene.XLS
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 4

NOTES: "CUL" = Cleanup Level; "Conc" = concentration; "HQ" = hazard quotient; "RISK" = carcinogenic risk.

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation.
Specifically, the soil cleanup levels derived using this Workbook do not account for the following:

- Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(b)(|))

- Soil residual saturation (see WAC 173-340-747(10));

- Ecological impacts (see WAC 173-340-7490 through 7494); and

- Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)).

Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels.

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not
account for the following:
+ Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i));
- Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c));
- Total site risk (see WAC 173-340-750(5)(a)). ‘
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Soﬂ Cleanup Level for lndtvndual Hazardous Substances (Washmgton State Department of Ecology) Page 1

Worksheet for Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use

Date: ' 12/7/2006
Site Natne: ormer Rhone-Poulenc Site Northwest Corner
Evaluator: Z. Satterwhite

Refer to WAC 173-340-720, 740, 745, 747 and 750 for details.

A.INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS

Note: If no data is available for any of the following inputs, then leave the input box blank

Item ‘ Symbol Value  Units
1. General information
Name of Chemical: ' Benzo(a)anthracene I
Measured Soil Concentration, if any: Cs mg/kg
Natural Background Concentration for Soil: ) NB mg/kg
-Practical Quantitation Limit for Soil: POL mg/kg
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS 4, GI :
2. Toxicological Propertics of the Chemical: Chemical-Specific :
Oral Reference Dose: : RfD , mg/kg-day
Oral Carcinogenic Potency Factor: CPF, 7.30E+00 |kg-day/mg
Inhalation Reference Dose: RfD,; mg/kg-day
Inhalation Carcinogenic Potency Factor: CPF; kg-day/mg
3. Exposure Parameters
Inhalation Correction Factor (default = "2" for volatiles; "1" for all others): for target ground water cleanup level INH 1.00E+00 {unitless
Inhalation Absorption Fraction (default = "1"): for target air cleanup level ABS ; 1 unitless
Gastrointestinal Absorption Fraction (default = "1"): for ingestion & dermal exposure pathways ABI 1 unitless
Adherence Factor (defauit = "0.2"): for dermal exposure pathway AF 0.2 mg/cm’-day
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway ABS 4 unitless
Gastrointestinal Absorption Conversion Factor (chemlcal-specxf ic or defaults): for dermal exposure pathway GI unitless
4. Physical and Chemical Properties of the Chemical; Chemical-Specific :
Soil Organic Carbon-Water Partitioning Coefficient: for metals, enter I ; value here and enter "1" for S oc value K, 3.600E+05 |l/kg
Henry's Law Constant: for the evaluation of ground water and vapor exposure pathway . H . A| 1400E-04 [unitless
*If the value for Henry's Law Constant is given in the unit of "atm.m /mol " enter value here: H atm.m*/mol
*Converted unitless Jormof H.. @13°C: (Enter this converted value into ”H cc input Box" above for a calculation) H, 0.000E+00 unitless

MTCASGL10-benzo(a)anthracene.XLS 12/7/2006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology)
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Solubility of the Chemical in Water: for the calculation of soil saturation limit S mg/l :
S. Target Ground Water Cleanup Ley ‘ )
Target Ground Water Cleanup Level applicable for a soil cleanup level calculation:
*Results from the Ground Water Cleanup Level Worksheet are Cy 1.80E-02 lusll
not automatically transferred into this worksheet. | '
6. Site-Specific Hydrogeological Characteristics
‘Total Soil Porosity (default = "0.43"): n 0.43 unitless
Volumetric Water Content (default = "0.30"): O, 0.3 unitless
Volumetric Air Content (default="0.13"): O, 0.13 unitless
Dry Soil Bulk Density (default = "1.50"): P 1.5 kg/l
Fraction Soil Organic Carbon (defaulk ="0.001"): for metals, enter "1" for f,. value here Soc 0.00256  |unitless
Dilution Factor (default = "20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) DF 20 unitless
7. Vapor Attenuation Factor due to Adyection (building structure) & Diffusion (soil layer) Mechanisms .
* Vapor Attenuation Factor is the ratio of vapor-phase contaminant concentration within the soil at the source to the
air concentration at the exposure point (e.g., within the building)
Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway VAF unitless
B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS
Chemical of Concern: Benzo(a)anthracene
1. Summary of Results
To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here:
— To calculate a soil concentration based on Method C vapor pathway, check here:
Basis for Soil Concentration Conc Units
Most stringent soil concentration based on Soil Direct
Contact & Ground Water Protection: 3.318E-01 mg/kg
Natural Background concentration for Soil: N/A mg/kg
Practical Quantitation Limit for Soil: N/A mg/kg
Soil Cleanup Level (not considering vapor pathway): 3.318E-01 mg/kg
Warning! Soil Cleanup Level above may not be protective of vapor exposure
pathway - evaluate vapor pathway further. :
Soil concentration based on Vapor Pathway C ;¢ corresponds to the total soil chemical concentration
(informational purposes only): ’ 10.000E+00 mg/kg saturated in soil.
R is the ratio of the ground water flow velocity to the
MTCASGL10-benzo(a)anthracene.XLS 121712006
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Soil Cleanup Level for Individual Hazardous Substances (Washlngton State Department of Ecology) Page 3
Soil Saturation Limit, C,,: 8.665E+00 mg/kg | R is the ratio of the ground water flow velocity to the
Retardation Factor, R : 3215.9 unitless contaminant migration velocity in saturated zone.
2. Summary of Calculation for each Exposure Pathway
Summary by Exposure Pathway .
Method B Method C
Unrestricted Land Use | Industrial Land Use
@ HQ=1.0; RISK =1.0E-6 | @ HQ=1.0; RISK =1.0E-5
1 1 Ingestion & | Ingestion &
SOII DlreCt Ingestion only Dermal  |Ingestion only]  Dermal
Contact |Under the Current [HQ? @ Exposure Point N/A N/A N/A N/A
Condition RISK? @ Exposure Point N/A N/A N/A N/A
Target Soil HQ=1.0 N/A N/A N/A N/A
CUL? mg/kg @RISK =1.0E-6 or 1.0E-5 | 1.370E-01 N/A 1.798E+01 N/A
T
Method B Method C
@ HQ=1.0; RISK =1.0E-6 | @ HQ=1.0; RISK =1.0E-5
Protection of Predicted Ground Water NA ‘
P Under the Current |Conc? _ug/l
otable Condition HQ? @ Exposure Point N/A N/A
Ground Water RISK? @ Exposure Point N/A N/A
Target Ground Water CUL? ug/l 1.800E-02
Target Soil CUL? mg/kg 3.318E-01
Method B Method C
@HQ=1.0; RISK =1.0E-6 | @ HQ=1.0; RISK =1.0E-5
Predicted Air Conc? ug/m’
> . N/A
Protectlon Of |under the Current @Exposure Point
. . Condition HO? i NA
All‘ Quallty Q7 @ Exposure Pomt. N/A
. . . RISK? @ Exposure Point N/A N/A
(for informational , — oy oy
purpose only) Target Air 3 @ HQ=1.0
CUL? ug/m @ RISK=1.0E-6 or 1,0E-5 N/A N/A
Target Soil @HQ=1.0 N/A N/A
CUL? mg/kg @ RISK=1.0E-6 or 1.0E-5 N/A N/A
MTCASGL10-benzo(a)anthracene. XLS 12/7/2006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 4

NOTES: "CUL" = Cleanup Level; "Conc" = concentration; "HQ" = hazard quotient; "RISK" = carcinogenic risk.

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulat:on

Specifically, the soil cleanup levels derived using this Workbook do not account for the following:

- Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and.173-340-745(5)(b)(i));
- Soil residual saturation (see WAC 173-340-747(10));

- Ecological impacts (see WAC 173-340-7490 through 7494); and
- Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)).
Other exposure pathways may also need to be evaluated on a sne-specn“ ic basis to establish soil cleanup levels.

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be

sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not
account for the following:

- Concentrations based on'applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i));
- Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(0))
- Total site risk (see WAC 173-340-750(5)(a)).

. MTCASGL10-benzo(a)anthracene.XLS ‘ 12/7/2006
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology)

Worksheet for Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use
ate: 12/7/2006

Site Name: Former Rhone-Poulenc Site Northwest Corner
Evaluator: Z. Satterwhite

Refer to WAC 173-340-720, 740, 745, 747 and 750 for details.

A. INPUT PARAMETERS FOR S.OIL CLEANUP LEVEL CALCULATIONS
Note: If no data is available for any of the following inputs, then leave the input box blank

Page 1

Item

" Symbol Value

Units

. 1. General information

Name of Chemical:

Measured Soil Concentration, if any:

Natural Background Concentration for Soil:

Practical Quantitation Limit for Soil:

To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS ,;, GI :

2. Toxicological Properties of the Chemical: Chemical-Specific
Oral Reference Dose:

Oral Carcinogenic Potency Factor:
Inhalation Reference Dose: .
Inhalation Carcinogenic Potency Factor:
3. Exposure Parameters
Inhalation Correction Factor (default = "2" for volatiles; "1" for all others): for target ground water cleanup level
Inhalation Absorption Fraction (default = "1"): for target air cleanup level ‘
Gastrointestinal Absorption Fraction (default = "1"): for ingestion & dermal exposure pathways
Adherence Factor (default = "0.2"): for dermal exposure pathway
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway
4. Physical and Chemical Properties of the Chemical: Chemical-Specific
Soil Organic Carbon-Water Partitioning Coefficient: for metals, enter K, value here and enter "1" for f,, value
Henry's Law Constant: for the evaluation of ground water and vapor exposure pathway

Benzo(b)fluoranthene

*If the value for Henry's Law Constant is given in the unit of "atm.m 3 fmol " enter value here:

*Converted unitless form of H,. @13° C: (Enter this converted value into "H .. input Box" above for a calculation)

MTCASGL10-benzo(b)fluoranthene. XLS

Cs mg/kg
NB mg/kg
PQOL mg/kg
R/D, mg/kg-day
CPF, 7.30E+00 |kg-day/mg
RfD; mg/kg-day
CPF; kg-day/mg
INH 1.00E+00 [|unitless
ABS; 1 unitless
ABl1 1 unitless
AF 0.2 mg/cm’-day
ABS , unitless
GI unitless
K,. | 1.200E+06 |vkg
H_. 4| 4.600E-03 [unitless
H atm.m*/mol
H,. 0.000E+00 unitless
12/7/2006
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology)

" Page 2

1.500E-03 |mg/l

Solubility of the Chemical in Water: for the calculation of soil saturation limit S
5. Target Ground Water Cleanup Level
Target Ground Water Cleanup Level applicable for a soil cleanup level calculation:
*Resuits from the Ground Water Cleanup Level Worksheet are Cy 1.80E-02 jug/i
not automatically transferred into this worksheet.
6. Site-Specific Hydrogeological Characteristics
Total Soil Porosity (default = "0.43"): n 0.43 unitless
Volumetric Water Content (default = "0.30"): e, 0.3 unitless
Volumetric Air Content (default = "0.13"): O 0.13 unitless
Dry Soil Bulk Density (default = "1.50"): P 1.5 kg/l
Fraction Soil Organic Carbon (default = "0.001"): for metals, enter "1" for f,. value here Soc 0.00256 [unitless
Dilution Factor (default = "20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) DF 20 unitless
1. Vapor Attenuation Factor due to Advection (building structure) & Diffusion (soil layer) Mechanisms
* Vapor Attenuation Factor is the ratio of vapor-phase contaminant concentration within the soil at the source to the
air concentration at the exposure point (e.g., within the building)
Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway VAF unitless
- B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS
Chemical of Concern: Benzo(b)fluoranthene
1. Summary of Results .
To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here:
— To calculate a soil concentration based on Method C vapor pathway, check here:
Basis for Soil Concentration Conc Units
Most stringent soil concentration based on Soil Direct
Contact & Ground Water Protection:- 1.106E+00 mg/kg
Natural Background concentration for Soil: N/A mg/kg
Practical Quantitation Limit for Soil: N/A mg/kg
Soil Cleanup Level (not considering vapor pathway): 1.106E+00 mg/kg
Warning! Soil Cleanup Level above may not be protective of vapor exposure
’ pathway - evaluate vapor pathway further. ) .
Soil concentration based on Vapor Pathway C sa¢ corresponds to the total soil chemical concentration
(informational purposes only): 0.000E+00 me/kg saturated in soil.
R is the ratio of the ground water flow velocity to the
MTCASGL10-benzo(b)fluoranthene.XLS 12/7/2006
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 3
Soil Saturation Limit, C,,: 4.608E+00 me/ke | R is the ratio of the ground water flow velocity to the
Retardation Factor, R: 10,717.3 unitless contaminant migration velocity in saturated zone.
2. Summary of Calculation for each Exposure Pathway
__Summary by Exposure Pathway
Method B Method C
Unrestricted Land Use | Industrial Land Use
@ HQ=1.0; RISK =1.0E-6 | @ HQ=1.0; RISK =1.0E-5
Soil Direct Ingestion & Ingestion &
Ingestion only Dermal  |Ingestion only]  Dermal
Contact Under the Current |HQ? @ Exposure Point N/A N/A N/A N/A
Condition RISK? @ Exposure Point N/A N/A N/A N/A
Target Soil @HQ=1.0 N/A N/A N/A N/A
CUL? mg/kg @RISK =].0E-6 or 1.0E-5 | 1.370E-01] N/A 1.798E+01 N/A
Method B Method C
@ HQ=1.0; RISK =1.0E-6 | @ HQ=1.0; RISK =1.0E-5
Protection of | lc’:redi;ted Glround Water N/A
P b Under the Current |Conc? ug/i
otable Condition HQ? @ Exposure Point N/A N/A
Ground Water RISK? @ Exposure Point N/A N/A
Target Ground Water CUL? .ug/l 1.800E-02
Target Soil CUL? mg/kg 1.106E+00
Method B - Method C
@HQ=1.0; RISK=1.0E-6 | @ HQ=1.0; RISK =1.0E-5
Predicted Air Conc? ug/m’
- . . N/A
Protection of HUnder the Current |@Exposure Point .
. . Condition HO? X
All' Quallty Q7 @ Exposure Point N/A N/A
. . _ RISK? @ Exposure Point N/A N/A
(for informational - — y
purpose only) Target Air @HQ=1.0 N/A N/A
CUL? ug/m’ @ RISK=1.0E-6 or 1.0E-5 N/A N/A
Target Soil @HQ=1.0 N/A N/A
CUL? mg/kg @ RISK=1.0E-6 or 1.0E-5 N/A N/A
MTCASGL10-benzo(b)fluoranthene.XLS 12/7/2006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 4

NOTES: "CUL" = Cleanup Level; "Conc" = concentration; "HQ" = hazard quotient; "RISK" = carcinogenic risk.

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation.
Specifically, the soil cleanup levels derived using this Workbook do not account for the following:

- Concentrations based on applicable state and federal laws (see WAC 173- 340-740(3)(b)(|) and 173-340-745(5)(b)(i));

- Soil residual saturation (see WAC 173-340-747(10));

- Ecological impacts (see WAC 173-340-7490 through 7494); and

- Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)).

Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels.

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use:of this Workbook may not be
sufficient to establish air cleanup levels under the regulatlon Specifically, the air cleanup levels derived using this Workbook do not
account for the following:

- Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i));

- Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c));

- Total site risk (see WAC 173-340-750(5)(a)).

MTCASGL10-benzo(b)fluoranthene.XLS 12/712006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 1

Worksheet for Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use

Date: 12/7/2006
Site Name: Former e-Poulenc Site Northwest Corner
Evaluator: Z. Satterwhite

Refer to WAC 173-340-720, 740, 745, 747 and 750 for details.

A.INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS

Note: If no data is available for any of the following inputs, then leave the input box blank

Item Symbol Value  Uaits
L General information o
Name of Chemical: Benzo(k)fluoranthene |
Measured Soil Concentration, if any: Cs ng/kg
Natural Background Concentration for Soil: NB mg/kg
Practical Quantitation Limit for Soil: POL, mg/kg
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS 4, GI :
2. Toxicological Properties of the Chemical: Chemical-Specific ‘
Oral Reference Dose: RfD, mg/kg-day
Oral Carcinogenic Potency Factor: : CPF, 7.30E+00 [kg-day/mg
Inhalation Reference Dose: RfD, mg/kg-day
Inhalation Carcinogenic Potency Factor: CPF; kg-day/mg
3. Lxposure Parameters
Inhalation Correction Factor (default = "2" for volatiles; "1" for all others): for target ground water cleanup level INH 1.00E+00 [unitless
Inhalation Absorption Fraction (default = "1"): for target air cleanup level ABS,; 1 unitless
Gastrointestinal Absorption Fraction (default = "1"): for ingestion & dermal exposure pathways ABI 1 unitless
Adherence Factor (default = "0.2"): for dermal exposure pathway AF 0.2 mg/cm’-day
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway ABS ,; unitless
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway GI unitless
4. Physical and Chemical Properties of the Chemical; Chemical-Specific
Soil Organic Carbon-Water Partitioning Coefficient: for metals, enter K ; value here and enter "1" for f,, value K, 1.200E+06 |l/kg
Henry's Law Constant: for the evaluation of ground water and vapor exposure pathv;/ay H_. 4| 3.400E-05 |unitless
*If the value for Henry's Law Constant is given in the unit of "atm.m?> /mol", enter value here: H atm.m’/mol
*Converted unitless form of H,.. @13° C: (Enter this converted value into "H . input Box" above for a calculation) H, 0.000E+00 unitless

MTCASGL10-benzo(k)fluoranthene. XLS 12/7/20086



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology)

Page 2

Solubility of the Chemical in Water: for the calculation of soil saturation limit S mg/l
S. Target Ground er Cleanu el
Target Ground Water Cleanup Level applicable for a soil cleanup level calculation: /
* "Results from the Ground Water Cleanup Level Worksheet are Cy 1.80E-02 |ug/l
~ not automatically transferred into this worksheet.
6. Site-Specifi drogeological Characteristi
Total Soil Porosity (default = "0.43"): n 0.43 unitless
Volumetric Water Content (default =."0.30"): O, 0.3 unitless
Volumetric Air Content (default = "0.13"): O, 0.13 unitless
Dry Soil Bulk Density (default = "1.50"): Ps 1.5 kg/l
Fraction Soil Organic Carbon (default = "0.001"): for metals, enter "1" for f,. value here Soc 0.00256 [unitless
Dilution Factor (default = "20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) DF 20 unitless
1. Vapor Attenuation Factor due to Advection (building structure) & Diffusion (soil layer) Mechanisms ]
* Vapor Attenuation Factor is the ratio of vapor-phase contaminant concentration within the soil at the source 1o the
air concentration at the exposure point (e.g., within the building)
Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway VAF unitless
B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS
Chemical of Concern: - Benzo(k)fluoranthene
1. Summary of Results
To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here:
— To calculate a soil concentration based on Method C vapor pathway, check here:
Basis for Soil Concentration Conc Units
Most stringent soil concentration based on Soil Direct
Contact & Ground Water Protection:; 1.106E+00 mg/kg
Natural Background concentration for Soil: N/A mg/kg
Practical Quantitation Limit for Soil: N/A mg/kg
Soil Cleanup Level (not considering vapor pathway): 1.106E+00 mg/kg
Warning! Soil Cleanup Level above may not be protective of vapor exposure
pathway - evaluate vapor pathway further.
Soil concentration based on Vapor Pathway C sar cOrresponds to the total soil chemical concentration
‘I(informational purposes only): 0.000E+00 mg/kg saturated in soil.
R is the ratio of the ground water flow velocity to the
MTCASGL10-benzo(k)fluoranthene.XLS 12/7/2006
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 3
Soil Saturation Limit, C,,: 2.458E+00 mg/k R is the ratio of the ground water fiow velocity to the
Retardation Factor, R : 10.717.3 unitless contaminant migration velocity in saturated zone.
LK 2 . |
2. Summary of Calculation for each Exposure Pathway
Summary by Exposure Pathway
] Method B MethodC |
Unrestricted Land Use | Industrial Land Use
@ HQ=1.0; RISK =1.0E-6 | @ HQ=1.0; RISK =1.0E-5
T 3 Ingestion & Ingestion &
SOII DlreCt Ingestion only Dermal Ingestion only]  Dermal
Contact Under the Current |HQ? @ Exposure Point N/A N/A NA | NA
Condition RISK? @ Exposure Point N/A N/A N/A N/A
Target Soil HQ=1.0 N/A N/A N/A N/A
CUL? mg/kg @RISK =1.0E-6 or 1.0E-5 | 1.370E-01 N/A 1.798E+01 N/A
' ethod B Method C
@ HQ=1.0; RISK =1.0E-6 | @ HQ=1.0; RISK =1.0E-5
Protection of léredi;:ted Glround Water N/A
P bl Under the Current |COnc? ug/l
otable Condition HQ? @ Exposure Point N/A N/A
Ground Water RISK? @ Exposure Point N/A N/A
Target Ground Water CUL? __ug/l 1.800E-02
Target Soil CUL? mg/kg 1.106E+00
' Method B Method C
@ HQ=1.0; RISK =l.0E-.6 @ HQ=1.0; RISK =1.0E-5
Predicted Air Conc? ug/m’
: . N/A
Protection of [under the Current @Exposure Point
. . Condition HQ?@E Point N/A
Air Quallty Q? @ Exposure om. N/A
. . RISK? @ Exposure Point N/A N/A
(for informational - —— A A
purpose only) Target Air @ HQ=1.0
CUL? ug/m’ @ RISK=1.0E-6 or 1.0E-5 N/A N/A
Target Soil @ HQ=1.0 N/A N/A
CUL? mg/kg @ RISK=1.0E-6 or 1.0E-5 N/A N/A
MTCASGL10-benzo(k)fluoranthene. XLS 12/7/2006



| Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 4

NOTES: "CUL" = Cleanup Level; "Conc" = concentration; "HQ" = hazard quotient; "RISK" = carcinogenic risk.

- CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490
through 173-340-7494). The use. of this Workbook is not sufficient to establish soil cleanup levels under the regulation.

Specifically, the soil cleanup levels derived using this Workbook do not account for the following:

- Concentrations based on applicable state and federal laws (see WAC 173—340-740(3)(b)(|) and 173-340-745(5)(b)(i));
* Soil residual saturation (see WAC 173-340-747(10));

- Ecological impacts (see WAC 173-340-7490 through 7494); -and
- Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)).
Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels.

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be
sufficient to establish air cleanup levels under the regulatlon Specifically, the air cleanup levels derived using this Workbook do not
account for the following:
- Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i));
- Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c));
- Total site risk (see WAC 173-340-750(5)(a)).

MTCASGL10-benzo(k)fluoranthene.XLS 12/7/2006
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Soil Cleanu

Worksheet for Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use
ate: 12/7/2006

Site Name: Former -Poulenc Site Northwest Corner
Evaluator: Z. Satterwhite

epartment of Ecology) Page 1

Refer to WAC 173-340-720, 740, 745, 747 and 750 for details.

A. INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS

Note: If no data is available for any of the following inputs, then leave the input box blank

Item

Symbeol Value  Units

1. General information
Name of Chemical:

Measured Soil Concentration, if any:
Natural Background Concentration for Soil:
Practical Quantitation Limit for Soil:

To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS ,, GI:

2. Toxicological Properties of the Chemical: Chemical-Specific

Oral Reference Dose:
Oral Carcinogenic Potency Factor:
Inhalation Reference Dose:
Inhalation Carcinogenic Potency Factor:
3. Exposure Parameters
Inhalation Correction Factor (default = "2" for volatiles; "1" for all others): for target ground water cleanup level
Inhalation Absorption Fraction (default = "1"): for target air cleanup level
Gastrointestinal Absorption Fraction (default = "1"): for ingestion & dermal exposure pathways
Adherence Factor (default = "0.2"): for dermal exposure pathway
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway
4. Physical and Chemical Properties of the Chemical; Chemical-Specific
Soil Organic Carbon-Water Partitioning Coefficient: for metals, enter K ; value here and enter "1" for foc value
Henry's Law Constant: for the evaluation of ground water and vapor exposure pathway

Bis(2-etliylhexyl)phthalatv

C, mg/kg
NB, mg/kg
POL mg/kg

RD, 2.00E-02 |mg/kg-day
CPF, 1.40E-02 |kg-day/mg
RD, mg/kg-day
CPF, kg-day/mg

INH 1.00E+00 [unitless

ABS,; 1 unitless
ABI1 1 unitless
AF 0.2 mg/cm’-day
ABS ,; unitless
GI unitless

K,. | 1.100E+05 [uke
H .. 4| 4.200E-06 |unitless

*If the value for Henry's Law Constant is given in the unit of "atm.n ? fmol " enter value here:

- H atm.m’/mol
H, 0.000E+00 unitless

*Converted unitless form of H.. @13° C: (Enter this converted value into "H cc input Box" above for a calculation)

MTCASGL10-bis(2-ethylhexyl)phthalate.XLS
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Page 2

Solubility of the Chemical in Water: for the calculation of soil saturation limit S mg/l
S. Target Ground Water Cleanup Level '
Target Ground Water Cleanup Level applicable for a soil cleanup level calculation:
*Results from the Ground Water Cleanup Level Worksheet are Cw 2.20E+00 fug/l
not automatically transferred into this worksheet.
6. Site-Specific Hydrogeological Characteristics
Total Soil Porosity (default = "0.43"): n 0.43 unitless
Volumetric Water Content (default ="0.30"): e, 0.3 unitless
Volumetric Air Content (default = "0.13"): O, 0.13 unitless
Dry Soil Bulk Density (default ="1.50"): . P 1.5 ke/l
Fraction Soil Organic Carbon (default ="0.001"): for metals, enter "1" for f,. value here Soe 0.00256 {unitless
Dilution Factor (default = "20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) DF 20 unitless
1. Vapor Attenuation Factor due to Advection (building structure) & Diffusion (soil laver) Mechanisms
* Vapor Attenuation Factor is the ratio of vapor-phase contaminant concentration within the soil at the source to the
air concentration at the exposure point (e.g., within the building) ’
Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway VAF unitless
B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS
Chemical of Concern: Bis(2-ethylhexyl)phthalate
1. Summary of Results o
To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here:
—To calculate a soil concentration based on Method C vapor pathway, check here: :
Basis for Soil Concentration Conc Units
Most stringent soil concentration based on Soil Direct
Contact & Ground Water Protection: 1.240E+01 mg/kg
Natural Background concentration for Soil: N/A mg/kg
Practical Qua_l_ltitation Limit for Soil: N/A mg/kg
Soil Cleanup Level (not considering vapor pathway): 1.240E+01 mg/kg
Warning! Soil Cleanup Level above may not be protective of vapor exposure
pathway - evaluate vapor pathway further.
Soil concentration based on Vapor Pathway C ;. corresponds to the total soil chemical concentration
(informational purposes only): 3‘ 0.000E+00 mg/kg saturated in soil.
' R is the ratio of the ground water flow velocity to the
. MTCASGL10-bis(2-ethylhexyl)phthalate.XLS 12/7/2006
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 3
Soil Saturation Limit, C,,: 9.581E+01 mg/kg R is the ratio of the ground water flow velocity to the
Retardation Factor, R: 983 3 unitless contaminant migration velocity in saturated zone.
2. Summary of Calculation for each Exposure Pathway
Summary by Exposure Pathway
Method B Method C
Unrestricted Land Use | Industrial Land Use
‘ @ HQ=1.0; RISK =1.0E-6 { @ HQ=1.0; RISK =1.0E-5
T 3 Ingestion & Ingestion &
SOll DlreCt Ingestion only Dermal  |Ingestion only]  Dermal
Contact Under the Current [HQ? @ Exposure Point N/A N/A N/A N/A
Condition RISK? @ Exposure Point N/A N/A N/A N/A
Target Soil @HQ=1.0 1.600E+03 N/A 7.000E+04 N/A
__ CUL? mg/kg | @RISK =1.0E-6 or 1.0E-5 | 7.143E+01 N/A 9.375E+03 N/A
Method B Method C
@ HQ=1.0; RISK =1.0E-6 @ HQ=1.0; RISK =1.0E-5
Protection of Predicted Ground Water NA '
Potabl Under the Current |Conc? ug/l
otaple Condition HQ? @ Exposure Point N/A N/A
Ground Water RISK? @ Exposure Point N/A N/A
Target Ground Water CUL? ug/l 2.200E+00
Target Soil CUL? _mg/kg L 1.240E+01
Method B Method C
@ HQ=1.0; RISK =1.0E-6 | @ HQ=1.0; RISK =1.0E-5
Predicted Air Conc? ug/m’
: . N/A
Protection Of |under the Current |@Exposure Point
. . Condition HOQ? i
All’ Qu allty Q7 @ Exposure Point N/A N/A
. . RISK? @ Exposure Point N/A N/A
(for informational - — y
purpose only) Target Air @ HQ=1.0 N/A N/A
CUL? ug/m’ @ RISK=1.0E-6 or 1.0E-5 N/A N/A
Target Soil @HQ=1.0 N/A N/A
CUL? mg/kg @ RISK=1.0E-6 or 1.0E-5 N/A N/A
MTCASGL10-bis(2-ethylhexyl)phthalate. XLS 12/7/2006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 4

NOTES: "CUL" = Cleanup Level; "Conc" = concentration; "HQ" = hazard quotient; "RISK" = carcinogenic risk.

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490
through 173-340-7494). The use of this Workbaook is not sufficient to establish soil cleanup levels under the regulation.

Specifically, the soil cleanup levels derived using this Workbook do not account for the following:

- Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(b)(i));
- Soil residual saturation (see WAC 173-340-747(10));

- Ecological impacts (see WAC 173-340-7490 through 7494); and
- Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)).
Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels.

CAUTION: The requirements and procedures for-establishing air cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be

sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not
account for the following:

- Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i));
- Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c));
~ - Total site risk (see WAC 173-340-750(5)(a)).

MTCASGL10-bis(2-ethylhexyl)phthalate.XLS 12/7/2006
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Worksheet for Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use
ate: 12/7/2006

Site Name: er e-Poulenc Site Northwest Corner
Evaluator: Z. Satterwhite

Refer to WAC 173-340-720, 740, 745, 747 and 750 for details.

'A.INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS

Note: If no data is available for any of the following inputs, then leave the input box blank

Item

Symbol . Value  Units

1. General information _

Name of Chemical:

Measured Soil Concentration, if any:

Natural Background Concentration for Soil:

Practical Quantitation Limit for Soil:

To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS 4, GI:

2. Toxicological Properties of the Chemical: Chemical-Specific
Oral Reference Dose:

Oral Carcinogenic Potency Factor:
Inhalation Reference Dose:
Inhalation Carcinogenic Potency Factor:
3. Exposure Parameters
Inhalation Correction Factor (default = "2" for volatiles; "1" for all others): for target ground water cleanup level
Inhalation Absorption Fraction (default = "1"): for target air cleanup level
Gastrointestinal Absorption Fraction (default = "1"): for ingestion & dermal exposure pathways
Adherence Factor (default = "0.2"): for dermal exposure pathway
‘Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway
4. Physical and Chemical Properties of the Chemical: Chc.micg!-§gecific
Soil Organic Carbon-Water Partitioning Coefficient: for metals, enter K « value here and enter "1" for £, value
Henry's Law Counstant: for the evaluation of ground water and vapor exposure pathway

Butyl benzyl phthalate |

C, mg/kg
NB mg/kg
POL mg/kg
RfD 2.00E-01 |mg/kg-day
CPF kg-day/ing
RfD, 2.00E-01 |mg/kg-day
CPF, kg-day/mg

INH 1.00E+00 |unitless

ABS,; 1 unitless
ABI 1 unitless
AF 0.2 mg/cm’-day
ABS 4 unitless
GI unitless

K, 1.400E+04 |l/kg
H_ . 4| 5.200E-05 |unitless

*If the value for Henry's Law Constant is given in the unit of "atm.m 2 fmol " enter value here:

*Converted unitless form of H.. @13° C: (Enter this converted value into "H e input Box" above for a calculation)

H atm.m>/mol
H.. | “0.000E+00 unitless

MTCASGL10-butylbenzylphthalate. XL.S
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology)

Solubility of the Chemical in Water: for the calculation of soil saturation limit

5. Target Ground Water Cleanup Leve

Target Ground Water Cleanup Level applicable for a soil éleanup level calculation:

*Results from the Ground Water Cleanup Level Worksheet are

not automatically transferred into this worksheet.
6. Site-Specific Hydrogeological Characteristi
Total Soil Porosity (default = "0.43")f
Volumetric Water Content (default = "0.30"):
Volumetric Air Content (default = "0.13"):
Dry Soil Bulk Density (default ="1.50"):

Fraction Soil Organic Carbon (default ="0.001"): for metals, enter "1" for f,. value here
Dilution Factor (default = "20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific)

S

Cw

n

0,

Py
fac

7. Vapor Attenuation Factor due to Advection (building structure) & Diffusion (soil layer) Mechanisms

* Vapor Attenuation Factor is the ratio of vapor-phase contaminant concentration within the soil at the source to the
air concentration at the exposure point (e.g., within the building)

Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway

VAF

Page 2

2.700E+00 |mg/t

1.90E+03

ug/l

0.43

unitless

0.3

unitless

0.13

unitless

1.5

kg/l

0.00256

unitless

20

unitless

unitless

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS

Chemical of Concern:
1. Summary of Results

To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here:
— To calculate a soil concentration based on Method C vapor pathway, check here:

Butyl benzyl phthalate

Basis for Soil Concentration

Conc

Units

Most stringent soil concentration based on Soil Direct
Contact & Ground Water Protection:

1.370E+03

“mg/kg

Natural Background concentration for Soil:

N/A

mg/kg

Practical Quantitation Limit for Soil:

N/A

mg/kg

Soil Cleanup Level (not considering vapor pathway):

1.370E+03

mg/kg

Warning! Soil Cleanup Level above may not be protective of vapor exposure
pathway - evaluate vapor pathway further. :

Limit!

Soil concentration based on Vapor Pathway
(informational purposes only):

0.000E+00

mg/kg

saturated in soil.

MTCASGL10-butylbenzylphthalate. XL.S

Warning: Soil Cleanup Level is higher than Soil Saturation

C sa¢ corresponds to the total soil chemical concentration

R is the ratio of the ground water flow velocity to the

3 3
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Soil Saturation Limit, C

.

sat *

9.731E+01

Retardation Factor, R :

126.0

unitless

2. Summary of Calculation for each Exposure Pathway

Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology)

meke | R is the ratio of the ground water flow velocity to the
L contaminant migration velocity in saturated zone.

Summary by Exposure Pathway

Method B

. Unrestricted Land Use
@ HQ=1.0; RISK =1.0E-6

Method C

Industrial Land Use
@ HQ=1.0; RISK =1.0E-5

@ HQ=1.0; RISK =1.0E-6

Soil Direct Ingestion & Ingestion &
Ingestion only Dermal  |Ingestion only} Dermal
Contact Under the Current |HQ? @ Exposure Point N/A N/A N/A N/A
Condition . RISK? @ Exposure Point N/A N/A N/A N/A
Target Soil @HQ=1.0 1.600E+04 N/A 7.000E+05| N/A
CUL? mﬂ% @RISK =1.0E-6 or 1.0E-5 N/A N/A N/A N/A
- Method B Method C
| @ HQ=1.0; RISK =1.0E-6 | @ HQ=1.0; RISK =1.0E-5
Protection of Predicted Ground Water - N/A
Under the Current | Conc? _ug/l
Potable Condition HQ? @ Exposure Point N/A N/A .
Ground Water RISK? @ Exposure Point N/A N/A
Target Ground Water CUL? ug/l 1.900E+03
Target Soil CUL? mg/kg 1.370E+03
o Method B Method C

@ HQ=1.0; RISK =1.0E-5

Predicted Air Conc? ug/m’

: . N/A
Protection Of |under the Current |@Exposure Point
. . Condition i

All' Qll allty HQ? @ Exposure Pomf N/A N/A
, , RISK? @ Exposure Point N/A N/A

(for informational - — OETe rrTYo

purpose only) Target Air 3 @ HQ=1.0 3. . OE .

CUL? ug/m @ RISK=1.0E-6 or 1.0E-5 N/A N/A

Target Soil @ HQ=1.0 0.000E+00 0.000E+00
CUL? mg/kg @ RISK=1.0E-6 or 1.0E-5 N/A N/A

MTCASGL10-butylbenzylphthalate. XLS
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 4

NOTES: "CUL" = Cleanup Level; "Conc" = concentration; "HQ" = hazard quotient; "RISK" = carcinogenic risk.

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation.
Specifically, the soil cleanup levels derived using this Workbook do not account for the following:

- Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(b)(i));

- Soil residual saturation (see WAC 173-340-747(10));

- Ecological impacts (see WAC 173-340-7490 through 7494); and

- Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)).
Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels.

- CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not
account for the following: .

- Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i));
- Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c));
- Total site risk (see WAC 173-340-750(5)(a)).

MTCASGL10-butylbenzylphthalate. XLS , 12/7/2006
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Soul Cleanup Level for lndlwdual Hazardous Substances (Washington Stale Department of EcoloQY) Page 1

Worksheet for Calculating Soil Cleanup Lévels for Unrestricted & Industrial Land Use

Date; 12/7/2006
Site Name: rmer Rhone-Poulenc Site Northwest Corner
Evaluator: Z. Satterwhite

Refer to WAC I 73-340-720, 740, 745, 747 and 750 for details.

A.INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS

Note: If no data is available for any of the following inputs, then leave the input box blank

Item Symbol Value  Units
eneral information '
Name of Chemical: Chrysene |
Measured Soil Concentration, if any: Cs mg/kg
Natural Background Concentration for Soil: . NBj mg/kg
Practical Quantitation Limit for Soil: PQOL ; mg/kg
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS ;, GI :
2. Toxicological Properties of the Chemical: Chemical-Specific » .
Oral Reference Dose: RfD , mg/kg-day
Oral Carcinogenic Potency Factor: CPF, 7.30E+00 |kg-day/mg
Inhalation Reference Dose: RfD, mg/kg-day
Inhalation Carcinogenic Potency Factor: CPF, kg-day/mg
3. Exposure Parameters

Inhalation Correction Factor (default = "2" for volatiles; "1" for all others): for target ground water cleanup level INH 1.00E+00 |unitless
Inhalation Absorption Fraction (default = "1"): for target air cleanup level : ABS,; 1 unitless
Gastrointestinal Absorption Fraction (default = "1"): for ingestion & dermal exposure pathways ABI 1 unitless
Adherence Factor (default = "0.2"): for dermal exposure pathway AF 0.2 mg/cm’-day
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway ABS 4 unitless
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway GI unitless

4. Physical and Chemical Properties of the Chemical; Chemijcal-Specific
Soil Organic Carbon-Water Partitioning Coefficient: for metals, enter & 4 value here and enter "1" for f,. value K, 4.000E+05 |lkg
Henry's Law Constant: for the evaluation of ground water and vapor exposure pathway H 4| 3.900E-03 [unitless

*If the value for Henry's Law Constant is given in the unit of "atm.m’ /mol", enter value here: H atm.m’/mol

*Converted unitless form of H.. @13° C: (Enter this converted value into "H cc input Box" above for a calculation) H, 0.000E+00 unitless

MTCASGL10-chrysene.XLS . 12/7/12006



Soil Cleanup Level for Individual Hazardous Substances (VWashington State Department of Ecology)

Page 2

Solubility of the Chemical in Water: for the calculation of soil saturation limit S mg/l
S, Target Ground eve
Target Ground Water Cleanup Level applicable for a soil cleanup level calculation:
*Results from the Ground Water Cleanup Level Worksheet are Cy 1.80E-02 |ug/l
not automatically transferred into this worksheet.
6. Site-Specific Hydrogeological Characteristic
Total Soil Porosity (default = "0.43"): n 0.43 unitless
Volumetric Water Content (default ="0.30"): @, 0.3 unitless
Volumetric Air Content (default = "0.13"): O, 0.13 unitless
Dry Soil Bulk Density (default ="1.50"): P 1.5 kg/l
Fraction Soil Organic Carbon (default = "0.001"): for metals, enter "1" for f,. value here . Soc 0.00256 |unitless
Dilution Factor (default = "20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) DF 20 unitless
1. Vapor Attenuation Factor due to Advection (building structure) & Diffusion (soil layer) Mechanisms
* Vapor Attenuation Factor is the ratio of vapor-phase contaminant concentration within the soil at the source to the
air concentration at the exposure point (e.g., within the building)
Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway VAF unitless
B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS
Chemical of Concern: Chrysene
1. Summary of Results '
To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here: -
—To calculate a soil concentration based on Method C vapor pathway, check here:
Basis for Soil Concentration Conc Units
Most stringent soil concentration based on Soil Direct '
Contact & Ground Water Protection: 3.687E-01 mg/kg
Natural Background concentration for Soil: N/A mg/kg
Practical Quantitation Limit for Soil: N/A mg/kg
Soil Cleanup Level (not considering vapor pathway): 3.687E-01 mg/kg

Warmng! Soil Cleanup Level above may not be protective of vapor exposure
pathway - evaluate vapor pathway further.

Soil concentration based on Vapor Pathway
(informational purposes only):

0.000E+00 mg/kg saturated in soil.

MTCASGL10-chrysens.XLS
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C ¢o¢ corresponds to the total soil chemical concentration

R is the ratio of the ground water flow velocity to the
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology)

Page 3
Soil Saturation Limit, C,,, : 1.639E+00 mg/kg | R is the ratio of the ground water flow velocity to the
Retardation Factor, R : 3573.1 unitless contaminant migration velocity in saturated zone.
2. Summary of Calculation for each Exposure Pathway
Summary by Exposure Pathway
) Method B Method C
Unrestricted Land Use | Industrial Land Use
@ HQ=1.0; RISK =1.0E-6 | @ HQ=1.0; RISK =1.0E-5
Soil Direct Ingestion & Ingestion &
Ingestion only Dermal  {Ingestion only]  Dermal
Contact Under the Current  |HQ? @ Exposure Point N/A N/A N/A N/A
Condition RISK? @ Exposure Point N/A N/A N/A N/A
Target Soil HQ=1.0 N/A N/A N/A N/A
CUL? mg/kg @RISK =1.0E-6 or 1.0E-5 | 1.370E-01 N/A 1.798E+01 N/A
Method B Method C
@ HQ=1.0; RISK =1.0E-6 @ HQ=1.0; RISK =1.0E-5
Protection of Predicted Ground Water N/A
P b Under the Current |Conc? ug/l
otable Condition HQ? @ Exposure Point N/A N/A
Ground Water RISK? @ Exposure Point N/A N/A
Target Ground Water CUL? . ug/I 1.800E-02
Target Soil CUL? _mg/kg 3.687E-01
Method B Method C
@ HQ=1.0; RISK =1.0E-6 | @ HQ=1.0; RISK =1.0E-5
Predicted Air Conc? ug/m’
. , N/A
P rotection of |under the Current @Exposure Point
Ail' Qu ality Condition HQ? @ Exposure Point N/A N/A
. . RISK? @ Exposure Point N/A N/A
(for informational . m ~
purpose only) Target Air @ HQ=1.0 N
CUL? ug/m’ @ RISK=1.0E-6 or 1.0E-5 N/A N/A
Target Soil @ HQ=1.0 N/A N/A
CUL? mg/kg @ RISK=1.0E-6 or 1.0E-5 N/A N/A
MTCASGL10-chrysene.XLS © 121712006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 4

NOTES: ."CUL" = Cleanup Level; "Conc" = concentration; "HQ" = hazard quotient; "RISK" = carcinogenic risk.

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation.
Specifically, the soil cleanup levels derived using this Workbook do not account for the following:

- Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(bX(i));

- Soil residual saturation (see WAC 173-340-747(10)); .

- Ecological impacts (see WAC 173-340-7490 through 7494); and

- Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)).

Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels.

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be
sufficient to establish air cleanup levels under the regulation, Specifically, the air cleanup levels derived using this Workbook do not
account for the following:
- Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i));
- Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c));
- Total site risk (see WAC 173-340-750(5)(a)).

. MTCASGL10-chrysene.XLS 12/7/12006
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology)

Page 1

Worksheet for Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use

ate: 12/7/2006
Site Name: Former Rhone-Poulenc Site Northwest Corner
Evaluator: Z. Satterwhite
Refer to WAC 173-340-720, 740, 745, 747 and 750 for dgtails.
‘A. INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS

Note: If no data is available for any of the following inputs, then leave the input box blank

Item ' Symbol Value  Units

1. General information

. Name of Chemical:
Measured Soil Concentration, if any:

Dibenzo(a,h)anthracene l

C, mg/kg
Natural Background Concentration for Soil: NB, mg/kg
Practical Quantitation Limit for Soil: _ POL mg/kg
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS ,, GI:
2. Toxicological Properties of the Chemical: Chemical-Specific
Oral Reference Dose: RfD mg/kg-day
Oral Carcinogenic Potency Factor: CPF, | T7.30E+00 |kg-day/mg
Inhalation Reference Dose: RfD; mg/kg-day
Inhalation Carcinogenic Potency Factor: CPF,; kg-day/mg
3. Exposure Parameters
Inhalation Correction Factor (default = "2" for volatiles; "1" for all others): for target ground water cleanup level INH 1.00E+00 |unitless
Inhalation Absorption Fraction (default = "1"): for target air cleanup level ABS, 1 unitless
Gastrointestinal Absorption Fraction (default = "1"): for ingestion & dermal exposure pathways ABI 1 unitless
Adherence Factor (default = "0.2"): for dermal exposure pathway AF 0.2 mg/cm’-day
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway ABS , unitless
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway GI unitless
4. Physical and Chemical Q!'opérties of the Chemical: Chemical-Specific
Soil Organic Carbon-Water Partitioning Coefficient: for metals, enter K a4 value here and enter "1" for f,. value K, 1.800E+06 |(l/kg
Henry's Law Constant: for the evaluation of ground water and vapor exposure pathway H_. 4| 6.000E-07 |unitless
*If the value for Henry's Law Constant is given in the unit of "atm.mn 3 fmol " enter value here: H atm.m’/mol
*Converted unitless form of H.. @13° C: (Enter this converted value into "H cc input Box" above for a calculation) H,. 0.000E+00 unitless
MTCASGL10-dibenzo(a,h)anthracene. XLS 12/7/2006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology)

Page 2

Solubility of the Chemical in Water: for the calculation of soil saturation limit S myl
S, Target Ground Water Cleanup Level
Target Ground Water Cleanup Level applicable for a soil cleanup level calculation:
*Resuits from the Ground Water Cleanup Level Worksheet are Cy 1.80E-02 l“E/ I
not automatically transferred into this worksheet. ‘
6. Site-Specific Hydrogeological Characteristic
Total Soil Porosity (default = "0.43"): n 0.43 unitless
Volumetric Water Content (default = "0.30"): O, 0.3 unitless
Volumetric Air Content (default ="0.13"): O, 0.13 -unitless
Dry Soil Bulk Density (default = "1.50"); . P 1.5 kg/l
Fraction Soil Organic Carbon (default = "0.001"): for metals, enter "1" for f,. value here Soc 0.00256  |unitless
Dilution Factor (default = "20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) DF 20 unitless
7. Yapor Attenuation Factor due to Adyection ibuildilig structure) & Diffusion (soil layer) Mechanisms
* Vapor Attenuation Faclor is the ratio of vapor-phase contaminant concentration within the soil at the source to the
air concentration at the exposure poiit (e.g., within the building)
Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway VAF unitless
B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS
Chemical of Concern:  Dibenzo(a,h)anthracene
1. Summary of Results
To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here:
— To calculate a soil concentration based on Method C vapor pathway, check here:
Basis for Soil Concentration Conc Units
Most stringent soil concentration based on Soil Direct
Contact & Ground Water Protection: " | 1.659E+00 mg/kg
Natural Background concentration for Soil: N/A mg/kg
Practical Quantitation Limit for Soil: N/A mg/kg
Soil Cleanup Level (not considering vapor pathway): 1.659E+00 mg/kg

Warning! Soil Cleanup Level above may not be protective of vapor exposure
pathway - evaluate vapor pathway further.

Soil concentration based on Vapor Pathway
(informational purposes only): ‘

0.000E+00

mg/kg

MTCASGL10-dibenzo(a,h)anthracene. XLS
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C so¢ corresponds to the total soil chemical concentration
saturated in soil.
R is the ratio of the ground water flow velocity to the
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Soil Saturation Limit, C

sat

1.152E+01

~—3 T3 T3 "3

Soil Cleanup Level for lndnvndual Hazardous Substances (Washington State Department of Ecology)

mg/kg

Retardation Factor, R :

16,075.4

unitless

2. Summary of Calculation for each Exposure Pathway

R is the ratio of the ground water flow velocity to the
contaminant migration velocity in saturated zone.

Summary by Exposure Pathway

Method B ‘MethodC |
Unrestricted Land Use | Industrial Land Use
@ HQ=1.0; RISK =1.0E-6 | @ HQ=1.0; RISK =1.0E-5
Soil Direct Ingestion & Ingestion &
Ingestion only Dermal Ingestion only!  Dermal
Contact Under the Current |HQ? @ Exposure Point N/A N/A N/A N/A
Condition RISK? @ Exposure Point N/A N/A N/A N/A
Target Soil @HQ=1.0 . N/A N/A N/A N/A
CUL? mg/l(_gf @RISK =1.0E-6 or 1.0E-5 | 1.370E-01 N/A 1.798E+01 N/A
Method B Method C
@ HQ=1.0; RISK =1.0E-6- | @ HQ=1.0; RISK =1.0E-5
Protectio n of Predicted Ground Water N/A
Under the Current |[COnc? ug/l
POtable Condition HQ? @ Exposure Point N/A N/A
Ground Water RISK? @ Exposure Point N/A N/A
' Target Ground Water CUL? _ug/l 1.800E-02
Target Soil CUL? _mg/kg 1.659E+00
T Method B Method C

@ HQ=1.0; RISK =1.0E-6

@ HQ=1.0; RISK =1.0E-5

' Predicted Air Conc? uglm3
. . N/A
Pl’OteCthl'l Of |under the Current (@Exposure Point
. o Condition HO? ‘e Poi
All' Qﬂallty Q7 @ Exposure Point N/A N/A
, . RISK? @ Exposure Point N/A N/A
(for informational - — -
purpose only) Target Air ; HQ=1.0 N/A N/A
CUL? ug/m @ RISK=1.0E-6 or 1.QE-5 N/A N/A
Target Soil @ HQ=1.0 N/A N/A
CUL? mg/kg @ RISK=1.0E-6 or 1.0E-5 N/A N/A

MTCASGL10-dibenzo(a,h)anthracene. XLS
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) nge 4

NOTES: "CUL" = Cleanup Level; "Conc" = concentration; "HQ" = hazard qliotient; "RISK" = carcinogenic risk.

- CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health.and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation.

Specifically, the soil cleanup levels derived using this Workbook do not account for the following:
- Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(b)(i)):
- Soil residual saturation (see WAC 173-340-747(10));
- Ecological impacts (see WAC 173-340-7490 through 7494); and
- Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)).
Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels.

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not
account for the following:

- Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i));

- Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c));

- Total site risk (see WAC 173-340-750(5)(a)).

MTCASGL10-dibenzo(a,h)anthracene.XLS , 12/7/120086
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| Soil Cléanup Level for Indeual Hazardous Substances (Washington State Department of Ecology)

Page 1

Worksheet for Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use
Date: 12/7/2006
Site Name: Former Rhone-Poulenc Site Northwest Corner
Evaluator: Z. Satterwhite
Refer to WAC 173-340-720, 740, 745, 747 and 750 for details.
A. INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS

Note: If no data is available for any of the following inputs, then leave the input box blank

Item Symbol Value  Units

1. General information

Name of Chemical:

Measured Soil Concentration, if any:

Natural Background Concentration for Soil:

Practical Quantitation Limit for Soil:

To evaluate the ingestion and dermal pathways concurrently, check here and iuput values for AF, ABS 4, GI:

2. Toxicological Properties of the Chemical: Chemical-Specific

Oral Reference Dose:
Oral Carcinogenic Potency Factor:
Inhalation Reference Dose:
Inhalation Carcinogenic Potency Factor:
3. Exposure Parameters
Inhalation Correction Factor (default = "2" for volatiles; "1" for all others): for target ground water cleanup level
Inhalation Absorption Fraction (default = "1"): for target air cleanup level
Gastrointestinal Absorption Fraction (default = "1"): for ingestion & dermal exposure pathways
Adherence Factor (default ="0.2"): for dermal exposure pathway
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway
4. Physical and Chemical Properties of the Chemical; Chemical-Specific
Soil Organic Carbon-Water Partitioning Coefficient: for metals, enter K « value here and enter "1" for £, value
Henry's Law Constant: for the evaluation of ground water and vapor exposure pathway

di-butylphthalate

*If the value for Henry's Law Constant is given in the unit of "atm.m 3 finol " enter value here:
*Converted unitless form of H,. @13°C: (Enter this converted value into "H «c input Box" above for a calculation)

MTCASGL10-di-butylphthalate.XLS

Cs mg/kg
NB mg/kg
POL mg/kg
R/D , 1.00E-01 |mg/kg-day
CPF , kg-day/mg,
RfD, mg/kg-day
CPF, kg-day/mg
INH 1.00E+00 [unitless
ABS,; 1 unitless
ABl1 1 unitless
AF 0.2 mg/cm’-day
ABS , unitless
GI unitless
K, 1.600E+03 |Vkg
H. 4| 3.900E-08 |unitless
H atm.m’/mol
H,. 0.000E+00 unitless
12/7/2006



Soil Cleanup Level for Individual Hazardous Substances (VWashington State Department of Ecology)

Page 2

Solubility of the Chemical in Water: for the calculation of soil saturation limit S mg/l
S. Target Ground Water Cleanup Level
Target Ground Water Cleanup Level applicable for a soil cleanup level calculation:
*Results from the Ground Water Cleanup Level Worksheet are Cy 4.50E+03 Jug/l
not automatically transferred into this worksheet.
6. Site-S drogeological Characteristics ‘
Total Soil Porosity (default = "0.43"): n 0.43 - |unitless
Volumetric Water Content (default = "0.30"): @, 0.3 unitless
Volumetric Air Content (default ="0.13"): O, 0.13 unitless
Dry Soil Bulk Density (default ="1.50"): P 1.5 kg/l
Fraction Soil Organic Carbon (default = "0.001"): for metals, enter "1" for f,. value here Soc 0.00256 |unitless
Dilution Factor (default = "20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) DF 20 unitless
ttenuati ctor dvection (building structure) & Diffusion (soil layer) Mechanism
* Vapor Attenuation Factor is the ratio of vapor-phase contaminant concentration within the soil at the source to the
air concentration at the exposure point (e.g., within the building)
Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway VAF unitless
B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS
Chemical of Concern: di-butylphthalate
1. Summary of Results
To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Sod Contact, check here:
— To calculate a soil concentration based on Method C vapor pathway, check here:
Basis for Soil Concentration Conc Units
Most stringent soil concentration based on Soil Direct Warning: Soil Cleanup Level is hlgher than Soil Saturation
Contact & Ground Water Protection: 3.866E+02 mg/kg |Limit!
[Natural Background concentration for Soil: N/A mg/kg
Practical Quantitation Limit for Soil: N/A mg/kg
Soil Cleanup Level (not considering vapor pathway): 3.866E+02 mg/kg
Warning! Soil Cleanup Level above may not be protective of vapor exposure
pathway - evaluate vapor pathway further. .
Soil concentration based on Vapor Pathway C sa¢ corresponds to the total soil chemical concentration
(informational purposes only): 0.000E+00 mg/kg saturated in soil.
' R is the ratio of the ground water flow velocity to the
MTCASGL10-di-butylphthalate. XLS 12/7/2006

3 _ 3 _3 _13 _3 _3 _3 3 _ 3 _3 __3 _3 _3 _3



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 3
Soil Saturation Limit, C,,,: 4.726E+01 mg/kg | R is the ratio of the ground water flow velocity to the
Retardation Factor, R : 15.3 unitless contaminant migration velocity in saturated zone.

2. Summary of Calculation for each Exposure Pathway
Summary by Exposure Pathway

Method B Method Qr
Unrestricted Land Use | Industrial Land Use

@ HQ=1.0; RISK =1.0E-6 | @ HQ=1.0; RISK =1.0E-5

SO il Direct Ingestion & Ingestion &
' Ingestion only]  Dermal  |Ingestion only] Dermal
Contact Under the Current |HQ? @ Exposure Point N/A N/A N/A NA
Condition RISK? @ Exposure Point N/A N/A N/A N/A
Target Soil HQ=1.0 8.000E+03 N/A 3.500E+05 N/A
CUL? wmpg/kg @RISK-=1.0E-6 or 1.0E-5 N/A N/A N/A N/A
Method B Method C
@ HQ=1.0; RISK =1.0E-6 @ HQ=1.0; RISK =1.0E-5
Protection of gredi;:ted C’ilround Water N/A ~
P Under the Current |~ONCY U _
otable Condition HQ? @ Exposure Point N/A N/A
Ground Water RISK? @ Exposure Point N/A N/A
Target Ground Water CUL? ugjl 4.500E+03
Target Soil CUL? _mg/kg " 3.866E+02
Method B Method C
@ HQ=1.0; RISK =1.0E-6 @ HQ=1.0; RISK =1.0E-5
Predicted Air Conc? ug/m’
. , N/A
Protection Of |under the Current @Exposure Point
. . Condition HO? Poi
All' Qll allty Q? @ Exposure Point N/A N/A
. . RISK? @ Exposure Point N/A N/A
(for informational . — ’ A
purpose only) Target Air 3 @HQ=1.0 N/A
CUL? ug/m @ RISK=1.0E-6 or 1.0E-5 N/A N/A
Target Soil @HQ=1.0 N/A N/A
CUL? mg/kg @ RISK=1.0E-6 or 1.0E-5 N/A N/A

MTCASGL10-di-butylphthalate. XLS 12/7/2006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 4

NOTES: "CUL" = Cleanup ﬁevel; "Conc" = concentration; "HQ" = hazard quotient; "RISK" = carcinogenic risk.

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation.
Specifically, the soil cleanup levels derived using this Workbook do not account for the following:
* Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(b)(1));

- Soil residual saturation (see WAC 173-340-747(10));

- Ecological impacts (see WAC 173-340-7490 through 7494); and

- Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)).
Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels.

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not
account for the following:
* Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i));
* Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c));
- Total site risk (see WAC 1173-340-750(5)(a)).

MTCASGL10-di-butylphthalate. XLS - 12/7/12006




Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 1
Worlksheet for Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use
ate: 12/7/2006
Site Name: Former Rhone-Poulenc Site Northwest Corner
Evaluator:; Z. Satterwhite
Refer to WAC 173-340-720, 740, 745, 747 and 750 for details.
A.INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS
Note: If no data is available for any of the following inputs, then leave the input box blank
Item . Symbol Value  Units
1. General information
Name of Chemical: A fluoranthene |
Measured Soil Concentration, if any: . C, mg/kg
Natural Background Concentration for Soil: NB mg/kg
Practical Quantitation Limit for Soil: POL mg/kg
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS ,, GI':
2. Toxicological Properties of the Chemical: Chemical-Specific
Oral Reference Dose: . RfD , 4.00E-02 |mg/kg-day
Oral Carcihogcnic Potency Factor: ; CPF, kg-day/mg
Inhalation Reference Dose: RfD, mg/kg-day
Inhalation Carcinogenic Potency Factor: CPF, kg-day/ing
3. Exposure Parameters
Inhalation Correction Factor (default = "2" for volatiles; "1" for all others): for target ground water cleanup level INH 1.00E+00 |unitless
Inhalation Absorption Fraction (default = "1"): for target air cleanup level ABS 1 unitless
Gastrointestinal Absorption Fraction (default = "1"): for ingestion & dermal exposure pathways ABl1 | unitless
Adherence Factor (default = "0.2"): for dermal exposure pathway AF 0.2 mg/cm’-day
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway ABS , unitless
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway GarI unitless
4. Physical and Chemical Properties of the Chemical: Chemical-Specific .
Soil Organic Carbon-Water Partitioning Coefficient: for metals, enter K ; value here and enter "1" for [ oc value K, 4.900E+04 |lV/kg
Henry's Law Constant: for the evaluation of ground water and vapor exposure pathway H_. 4| 6.600E-04 lunitless
*If the value for Henry's Law Constant is given in the unit of "atnm.m 3 /mol", enter value here: H atm.m’/mol
*Converted unitless form of H.. @13°C: (Enter this converted value into "H . input Box" above for a calculation) H,. 0.000E+00 unitless
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology)

Page 2

Solubility of the Chemical in Water: for the calculation of soil saturation limit S mg,/l
S. Target Ground Cleax yve 4
Target Ground Water Cleanup Level épplicable for a soil cleanup level calculation:
*Results from the Ground Water Cleanup Level Worksheet are Cy 1.40E+02 |ug/l
not automatically transferred into this worksheet.
6. Site-Specific Hydrogeological Characteristics
Total Soil Porosity (default = "0.43"): n 0.43 unitless
Volumetric Water Content (default ="0.30"): O, 0.3 unitless
Volumetric Air Content (default="0.13"): O, 0.13 unitless
Dry Soil Bulk Density (default="1.50"): P 1.5 kg/l
Fraction Soil Organic Carbon (default = "0.001"): for metals, enter "1" for f,, value here Soc 0.00256 |unitless
Dilution Factor (default = "20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) DF 20 unitless
1. Vapor Attenuation Factor due to Advection (building structure) & Diffusion (soil layer) Mechanisms
* Vapor Attenuation Factor is the ratio of vapor-phase contaminant.concentration within the soil at the source to the
air concentration at the exposure point (e.g., within the building)
Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway VAF unitless

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS

Chemical of Concern:
1. Summary of Results

fluoranthene

To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here:

Warning: Soil Cleanup Level is higher than Soil Saturation

Limit!

Warning! Soil Cleanup Level above may not be protective of vapor exposure
pathway - evaluate vapor pathway further.

— To calculate a soil concentration based on Method C vapor pathway, check here:
Basis for Soil Concentration Conc Units
Most stringent soil concentration based on Soil Direct
Contact & Ground Water Protection: . 3.518E+02 mg/kg
Natural Background concentration for Soil: N/A ‘mg/kg
Practical Quantttatlon Limit for Soil: N/A mg/kg
Soil Cleanup Level (not considering vapor pathway) 3.518E+02 mg/kg

Soil concentration based on Vapor Pathway
(informational purposes only):

0.000E+00

mg/kg

C .ac corresponds to the total soil chemical concentration

saturated in soil.

|

R is the ratio of the ground water flow velocity to the

MTCASGL10-fluoranthene.XLS
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Soil Saturation Limit, C,,:

2.638E+01

mg/kg

Retardation Factor, R :

438.6

unitless

2. Summary of Calculation for each Exposure Pathway

Washington State Department of Ecology)

R is the ratio of the ground water flow velocity to the
contaminant migration velocity in saturated zone.

Summary by Exposure Pathway

Method B ~ MethodC |
Unrestricted Land Use | Industrial Land Use
@ HQ=1.0; RISK =1.0E-6 | @ HQ=1.0; RISK =1.0E-5
SOil Direct Ingestion & Ingestion &
Ingestion only Dermal  |Ingestion only] Dermal
Contact Under the Current |HQ? @ Exposure Point NA N/A N/A N/A
Condition RISK? @ Exposure Point N/A N/A N/A N/A
Target Soil @HQ=1.0 3.200E+03 N/A 1.400E+05 N/A
CUL? mg/kg _@RISK =1.0E-6 or 1.0E-5 N/A N/A _N/A N/A
Method B ~ Method C
@ HQ=1.0; RISK =1.0E-6 @ HQ=1.0; RISK =1.0E-5
Protection of Predicted Ground Water NA
Under the Current |Conc? _ug/l
POtable Condition HQ? @ Exposure Point N/A N/A
Ground Water RISK? @ Exposure Point N/A N/A
Target Ground Water CUL? _ug/l 1.400E+02
Target Soil CUL? mg/kg 3.518E+02
Method B Method C
@HQ=1.0; RISK=1.0E-6 | @ HQ=1.0; RISK =1.0E-§
. ' Predicted Air Conc? ug/in’ N/A .
Protection of |under the Current *|@Exposure Point
Air Q“ ality Condition HQ? @. Exposure Point' N/A N/A
. . RISK? @ Exposure Point N/A N/A
(for informational ——
purpose only) Target Air @HQ=1.0 N/A N/A
CUL? ug/m’ @ RISK=1.0E-6 or 1.0E-5 N/A N/A
Target Soil @ HQ=1.0 N/A N/A
CUL? mg/kg @ RISK=1.0E-6 or 1.0E-5 N/A N/A

MTCASGL10-fluoranthene . XLS
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 4

NOTES: "CUL" = Cleanup Level; "Conc" = conéentration; "HQ" = hazard quotient; "RISK" = carcinogenic risk.

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation.
Specifically, the soil cleanup levels derived using this Workbook do not account for the following:

- Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(b)(i));

- Soil residual saturation (see WAC 173-340-747(10));

- Ecological impacts (see WAC 173-340-7490 through 7494); and

- Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)). ‘
Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels.

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human healith and the
environment are specified in the MTCA Cleanup'Regulation (see WAC 173-340-750). The use of this Workbook may not be
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not
account for the following: '

- Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i));

- Concentrations based on natural background and the practical quantitation limit (see WAC 173-340—750(5)(c))

- Total site risk (see WAC 173- -340-750(5)(a)).
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~ Soil Cléanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 1

Worksheet for Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use

ate: 12/7/2006
Site Name: Former Rhone-Poulenc Site Northwest Corner
Evaluator: Z. Satterwhite

Refer to WAC 173-340-720, 740, 745, 747 and 750 for details.

A.INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS

Note: If no data is available for any of the following inputs, then leave the input box blank

Item Symbol Value  Units
1. General information
Name of Chemical: indeno(1,2,3-cd)pyrene |
Measured Soil Concentration, if any: C mg/kg
Natural Background Concentration for Soil: NB mg/kg
Practical Quantitation Limit for Soil: PQL mg/kg
. To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS ;, GI :
2. Toxicological Properties of the Chemical; Chemical-Specific
Oral Reference Dose: ' RD, mg/kg-day
Oral Carcinogenic Potency Factor: CPF 7.30E+00 |kg-day/mg
Inhalation Reference Dose: RfD, mg/kg-day
Inhalation Carcinogenic Potency Factor: ‘ CPF; kg-day/mg
3. Exposure Parameters _
Inhalation Correction Factor (default = "2" for volatiles; "1" for all others): for target ground water cleanup level INH 1.00E+00 |unitless
Inhalation Absorption Fraction (default = "1"): for target air cleanup level ABS; 1 unitless
Gastrointestinal Absorption Fraction (default = "1"): for ingestion & dermal exposure pathways ABl1 1 = Junitless
~ Adherence Factor (default="0.2"): for dermal exposure pathway AF 0.2 mg/cm’-day
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway ABS , unitless
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway GI unitless
4. Physical and Chemical Properties of the Chemical: Chemical-Specific
Soil Organic Carbon-Water Partitioning Coefficient: for metals, enter K ; value here and enter "1" for foc value K, 3.500E+06 {Vkg
Henry's Law Constant: for the evaluation of ground water and vapor exposure pathway H_. 4| 6.600E-05 |unitless
*If the value for Henry's Law Constant is given in the unit of "atm.m 3 fmol " enter value here: H atm.m’/mol
*Converted unitless form of H,. @13° C: (Enter this converted value into "H cc input Box" above for a calculation) H,. 0.000E+00 unitless

MTCASGL10-indeno(1,2,3-cd)pyrene. XLS 12/7/2006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology)

Solublllty of the Chemical in Water: for the calculation of soil saturation limit S
5. Target ter Cleanup Level -
Target Ground Water Cleanup Level applicable for a soil cleanup level calculation:
*Results from the Ground Water Cleanup Level Worksheet are C,
not automatically transferred into this worksheet.
. Site-Specific eological Characteristics
Total Soil Porosity (default = "0.43"): n
Volumetric Water Content (default = "0.30"): 0,
Volumetric Air Content (default = "0.13"): O,
Dry Soil Bulk Density (default = "1.50"): Po
Fraction Soil Organic Carbon (default = "0.001"): for metals, enter "1" f01 Soc value here Soc
Dilution Factor (default = "20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) DF
7. Yapor Attenuation Factor due to Advection (building structure) & Diffusion (soil layer) Mechanisms :
* Vapor Attenuation Factor is the ratio of vapor-phase contaminant concentration within the soil at the source to the
air concentration at the exposure point (e.g., within the building)
Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway VAF

Page 2

2.200E-05 |mg/l

1.80E-02 |ug/l

0.43 unitless
0.3 unitless
0.13 unitless

15 ket
0.00256 |unitless
20 unitless
unitless

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS

Chemical of Concern:
1. Summary of Results

indeno(1,2,3-cd)pyrene

To calculate a soil cleanup level based on Industual Land Use (Method C) for Direct Soil Contact, check here:

pathway - evaluate vapor pathway further.

Warning! Soil Cleanup Level above may not be protective of vapor exposure

Warning: Soil Cleanup Level is higher than Soil Saturation

Limit!

— To calculate a soil concentration based on Method C vapor pathway, check here:
Basis for Soil Concentration Conc Units
Most stringent soil concentration based on Soil Direct
Contact & Ground Water Protection: 3.226E+00 mg/kg
Natural Background concentration for Soil: N/A mg/kg
Practical Quantitation Limit for Soil: N/A mg/kg
Soil Cleanup Level (not considering vapor pathway): 3.226E+00 mg/kg

Soil concentration based on Vapor Pathway
(informational purposes only):

0.000E+00

mg/kg

C st corresponds to the total soil chemical concentration

saturated in soil.

R is the ratio of the ground water flow velocity to the

MTCASGL10-indeno(1,2,3-cd)pyrene.XLS
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~ Soil Cléanup Le\)el for lnd;ividual Hézardous ESu‘bstanc‘es (Wash‘ington State Depar'tment of Ecology)

Soil Saturation Limit, C,,,: 1 1.971E-01 | mgke R is the ratio of the ground water flow velocity to the
Retardation Factor, R : 31.256.8 unitless contaminant migration velocity in saturated zone.

2. Summary of Calculation for each IExposure Pathway
Summary by Exposure Pathway

Method B Method C
Unvrestricted Land Use | Industrial Land Use

@ HQ=1.0; RISK =1.0E-6 | @ HQ=1.0; RISK =1.0E-5

- 1 ion & Ingestion &
SOll DlreCt Ingestion only Inlgbees:::zl Ingestion only| l%ermul

Contact Under the Current |HQ? @ Exposure Point N/A N/A N/A “N/A

Condition RISK? @ Exposure Point N/A N/A N/A N/A

Target Soil @HQ=1.0 N/A N/A N/A N/A

lcuL? mg/kg | @RISK =1.0E-6 or 1.0E-5 | 1.370E-01 N/A 1.798E+01 N/A

Method B Method C
. @ HQ=1.0; RISK =1.0E-6 @ HQ=1.0; RISK =1.0E-5
Protection of Predicted Ground Water N/A
Under the Current |Conc? ug/l :
POtable Condition HQ? @ Exposure Point N/A N/A
Ground Water RISK? @ Exposure Point N/A N/A
Target Ground Water CUL? ug/I 1.800E-02
__ | Target Soil CUL? ln& 3.226E+00 .
: o Method B Method C
@HQ=1.0; RISK =1.0E-6 | @ HQ=1.0; RISK =1.0E-5
. Predicted Air C.'onc? ug/m’ N/A
Protection of |underthe Current |@Exposure Point :

Air Qll ality Condition HQ? @ Exposure Point' N/A N/A
(for informational » RISK? @Bposure Point N/A N/A
purpose only) Target Air @HQ=1.0 N/A N/A
CUL? ugm’ @ RISK=1.0B-6 or 1.0E-5 | - N/A N/A
Target Soil @HQ=1.0 N/A N/A
CUL? mg/kg @ RISK=1.0E-6 or 1.0E-5 N/A N/A

MTCASGL10-indeno(1,2,3-cd)pyrene.XLS 12/7/2006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 4

NOTES: "CUL" = Cleanup Level; "Conc" = concentration; ""HQ" = hazard quotient; "RISK" = carcinogenic risk.

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation.
Specifically, the soil cleanup levels derived using this Workbook do not account for the following:

- Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(b)(i));

- Soil residual saturation (see WAC 173-340-747(10));

- Ecological impacts (see WAC 173-340-7490 through 7494); and

- Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)).
Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels.

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be

sufficient to establish air cleanup Ievels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not
account for the following:

- Concentrations based on appllcable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i));

* Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c));
- Total site risk (see WAC 173-340-750(5)(a)).

MTCASGL10-indeno(1,2,3-cd)pyrene.XLS 12/7/2006
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.Worksheet for Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use
Date: 12/7/2006

Site Name: Former Rhone-Poulenc Site Northwest Corner
Evaluator:; Z. Satterwhite

Soil Cléanup Level for Individual Hézardous Substances (Washington State Department of Ecology) Page 1

Refer to WAC 173-340-720, 740, 745, 747 and 750 for details.

A.INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS

Note: If no data is available for any of the following inputs, then leave the input box blank

Item .

Symbel Value  Units

1. General information o

Name of Chemical:

Measured Soil Concentration, if any:

Natural Background Concentration for Soil:

Practical Quantitation Limit for Soil:

To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS 4, GI :

2. Toxicological Properties of the Chemical: Chemical-Specific

Oral Reference Dose:
Oral Carcinogenic Potency Factor:
Inhalation Reference Dose:
Inhalation Carcinogenic Potency Factor:
3. Exposure Parameters
Inhalation Correction Factor (default = "2" for volatiles; "1" for all others): for target ground water cleanup level
Inhalation Absorption Fraction (default = "1"): for target air cleanup level
Gastrointestinal Absorption Fraction (default = "1"): for ingestion & dermal exposure pathways
Adherence Factor (default = "0.2"): for dermal exposure pathway
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway
4. Physical and Chemical Properties of the Chemical: Chemical-Specific
Soil Organic Carbon-Water Partitioning Coefficient: for metals, enter K ; value here and enter "1" for foc Value
Henry's Law Constant: for the evaluation of ground water and vapor exposule pathway

pentachlorophenol j

C, mg/kg
NB, mg/kg
POL mg/kg

RfD, 3.00E-02 |mg/kg-day
CPF 1.20E-01 |kg-day/mg
RfD, mg/kg-day
CPF, kg-day/mg

INH 1.00E+00 [unitless

ABS, 1 unitless
ABI 1 unitless
AF 0.2 mg/cm’-day
ABS 4 unitless
GI unitless

K,. | 5.900E+02 |ukg
H_. 4| 1.000E-06 |unitless

*If the value for Henry's Law C. onstant is given in the unit of "atm.m ? fmol", enter value here:
*Converled unitless form of H,. @13° C: (Enter this converted value into "H cc input Box" above for a calculation)

H atm.m”/mol
H . 0.000E+00 unitless

MTCASGL10-pentachlorophenol. XLS
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology)

Page 2

Solubility of the Chemical in Water; for the calculation of soil saturation limit S mgll
S. Target Ground Water C evel
Target Ground Water Cleanup Level applicable for a soil cleanup level calculation:
*Results from the Ground Water Cleanup Level Worksheet are Cy 7.90E+00 [ug/l
not automatically transferred into this worksheet.
6. Site-Specific Hydrogeological Characteristics
Total Soil Porosity (default = "0.43 ")': n 0.43 unitless
Volumetric Water Content (default = "0.30"): O, 0.3 unitless
Volumetric Air Content (default = "0.13"): O, 0.13 unitless
Dry Soil Bulk Density (default ="1.50"): Py 1.5 kg/l
Fraction Soil Organic Carbon (default = "0.001"): for metals, enter "1" for f,. value here Soc 0.00256  |unitless
Dilution Factor (default = "20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) DF 20 unitless
7. Vapor Attenuation Factor due to Advection (building structure) & Diffusion (soil layer) Mechanisms
* Vapor Attenuation Faclor is the ratio of vapor-phase contaminant concentration within the soil at the source to the
air concentration at the exposure point (e.g., within the building)
Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway VAF unitless
B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS
Chemical of Concern: pentachlorophenol
1. Summary of Results '
To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here:
- r—To calculate a soil concentration based on Method C vapor pathway, check here:
Basis for Soil Concentration Conc Units
Most stringent soil concentration based on Soil Direct
Contact & Ground Water Protection: 2.702E-01 mg/kg
Natural Background concentration for Soil: N/A mg/kg
Practical Quantitation Limit for Soil: N/A mg/kg_
Soil Cleanup Level (not considering vapor pathway): 2.702E-01 mg/kg
Warning! Soil Cleanup Level above may not be protective of vapor exposure
pathway - evaluate vapor pathway further.
Soil concentration based on Vapor Pathway C ca¢ corresponds to the total soil chemical concentration
(informational purposes only): 0.000E+00 mg/kg saturated in soil.
R is the ratio of the ground water flow velocity to the
MTCASGL10-pentachlorophenol. XLS 12/7/2006
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R is the ratio of the ground water flow vélocity to the
contaminant migration velocity in saturated zone.

Soil Saturation Limit, C,,,: 3.421E+03

mg/kg
Retardation Factor, R : 6.3

unitless

2. Summary of Calculation for each Exposure Pathway

Summary by Exposure Pathway
Method B Method C
Unrestricted Land Use | Industrial Land Use
@HQ=1.0; RISK =1.0E-6 | @ HQ=1.0; RISK =1.0E-5
S Oil Dil'e Ct Ingestion & Ingestion &
Ingestion only]  Dermal  |ingestion only] Dermal
Contact Under the Current |HQ? @ Exposure Point N/A N/A N/A N/A
Condition RISK? @ Exposure Point N/A N/A N/A N/A
Target Soil @HQ=1.0 2.400E+03 N/A 1.050E+05 N/A
CUL? mg/kg @RISK =1.0E-6 or 1.0E-5 | 8.333E+00 N/A 1.094E+03 N/A
Method B Method C
@ HQ=1.0; RISK =1.0E-6 | @ HQ=1.0; RISK =1.0E-5
1 Predicted
Protectlon of Cre l; € Glround Water N/A
P b Under the Current |[CONC? _ug/
ota le Condition HQ? @ Exposure Point N/A N/A
Ground Water RISK? @ Exposure Point N/A N/A
Target Ground Water CUL? -ug/l 7.900E+00
Target Soil CUL? mg/kg 2.702E-01
Method B Method C
@ HQ=1.0; RISK =1.0E-6 | @ HQ=1.0; RISK =1.0E-5
Predicted Air Conc? ug/m’
4 . N/A
Pr otection of |under the Current @Exposure Point
. . Condition i
All' Qu allty HQ? @ Exposure Point N/A N/A
. . RISK? @ Exposure Point N/A N/A
(for informational - =
purpose only) Target Air @HQ=10 N/A N/A
CUL? ug/m’ @ RISK=1.0E-6 or 1.0E-5 N/A N/A
 |Target Soil @ HQ=1.0 N/A N/A
CUL? mg/kg @ RISK=1.0E-6 or 1.0E-5 N/A N/A

MTCASGL10-pentach lbrophenoI.XLS
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Soil Cleanup Level for individual Hazardous Substances (Washington State Department of Ecology) , Page 4

NOTES: "CUL" = Cleanup Level; "Conc" = éoncentration; "HQ" = hazard quotient; "RISK" = carcinogenic risk.

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation.

Specifically, the soil cleanup levels derived using this Workbook do not account for the following:

- Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(|) and 173-340-745(5)(b)(i));
- Soil residual saturation (see WAC 173-340-747(10));

- Ecological impacts (see WAC 173-340-7490 through 7494); and
- Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)).
Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels.

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be

sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not
account for the following:

- Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i)):

- Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c));
- Total site risk (see WAC 173-340-750(5)(a)).

MTCASGL10-pentachlorophenol.xts 12/7/2006
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Worksheet for Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use

Date: 12/7/2006
Site Name: rmer Rhone-Poulenc Site Northwest Corner
Evaluator: Z. Satterwhite

Refer to WAC 173-340-720, 740, 745, 747 and 750 for details.

A. INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS
Note: If no data is available for any of the following inputs, then leave the input box blank

Item ' Symbol Value  Units .
1. General information
Name of Chemical: phenol |
Measured Soil Concentration, if any: C, mg/kg
Natural Background Concentration for Soil: ‘ NB mg/kg
Practical Quantitation Limit for Soil: POL ; mg/kg
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS 4, GI:
2. Toxicological Properties of the Chemical: Chemical-Specific
Oral Reference Dose: ‘ RD, 6.00E-01 |mg/kg-day
Oral Carcinogenic Potency Factor: CPF, ' kg-day/mg
Inhalation Reference. Dose: ' RfD, mg/kg-day
Inhalation Carcinogenic Potency Factor: CPF kg-day/mg
3. Exposure Parameters
Inhalation Correction Factor (default = "2" for volatiles; "1" for all others): for target ground water cleanup level INH 2.00E+00 |unitless
Inhalation Absorption Fraction (default = "1"): for target air cleanup level ABS,; 1 unitless
Gastrointestinal Absorption Fraction (default = "1"): for ingestion & dermal exposure pathways ABI 1 unitless
Adherence Factor (default = "0.2"): for dermal exposure pathway AF 0.2 mg/cm’-day
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway ABS 4 unitless
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway GI unitless
4. Physical and Chemical Pr: operties of the Chemical: Chemical-Specific
Soil Organic Carbon-Water Partitioning Coefficient: for metals, enter K ; value here and enter "1" for foc value K, 2.900E+01 |Vkg
Henry's Law Constant: for the evaluation of ground water and vapor exposure pathway H, 4| 1.600E-05 [unitless
*If the value for Henry's Law Constant is given in the unit of "atm.m /mol " enter value here: H atm.m*/mol
*Converted unitless form of H,. @13°C: (Enter this converted value into "H cc input Box" above for a calculation) H, 0.000E+00 unitless

MTCASGL10-phenol.XLS 12/7/12006
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Page 2

§.300E+04 |mg/I

Solubility of the Chemical in Water: for the calculation of soil saturation limit Ay
S. Target Ground er n e :
Target Ground Water Cleanup Level applicable for a soil cleanup level calculation:
*Results from the Ground Water Cleanup Level Worksheet are C, 1.70E+06 Jug/l
not automatically transferred into this worksheet.
6. Site-Specific Hydrogeological Characteristics
Total Soil Porosity (default = "0.43"): n 0.43 unitless
Volumetric Water Content (default = "0.30"): O, 0.3 unitless
Volumetric Air Content (default = "0.13"): O, 0.13 unitless
Dry Soil Bulk Density (default = "1.50"): Py 1.5 kg/l
Fraction Soil Organic Carbon (default = "0.001"): for metals, enter "1" for f,. value here Soc 0.00256 |unitless
Dilution Factor (default = "20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) DF 20 unitless
1. Vapor Attenuation Factor due to Advection (building structure) & Diffusion (soil layer) Mechanisms
* Vapor Attenuation Factor is the ratio of vapor-phase contaminant concentration within the soil at the source to the
air concentration at the exposure point (e.g., within the building)
Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway VAF unitless
B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS
Chemical of Concern: phenol
1. Summary of Results
To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here:
—To calculate a soil concentration based on Method C vapor pathway, check here:
Basis for Soil Concentration Conc Units
Most stringent soil concentration based on Soil Direct
Contact & Ground Water Protection:. 9.324E+03 mg/kg
Natural Background concentration for Soil: N/A mg/kg
Practical Quantitation Limit for Soil: . N/A mg/kg
Soil Cleanup Level (not considering vapor pathway): 9.324E+03 mg/kg

Warning! Soil Cleanup Level above may not be protective of vapor exposure
pathway - evaluate vapor pathway further.

Soil concentration based on Vapor Pathway :

(informational purposes only):

0.000E+00 mg/kg saturated in soil.

MTCASGL10-phenol. XLS
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| Soil Cleanup Le\)el for Individual Hézardous Substances (Washington State Department of Ecology)

Soil Saturation Limit, C,,,: 2.276E+04 mg/kg R is the ratio of the ground water flow velocity to the

Retardation Factor, R : 13 unitless contaminant migration velocity in saturated zone.

2. Summary of Calculation for each Exposure Pathway
Summary by Exposure Pathway

Method B Method C
Unrestricted Land Use | Industrial Land Use
_ . . @ HQ=1.0; RISK =1.0E-6 | @ HQ=1.0; RISK =1.0E-5
1 1 Ingestion & Ingestion &
’ SOII DlreCt Ingestion only Dermmal  [Ingestion only]  Dermal
Contact Under the Current |HQ? @ Exposure Point N/A N/A N/A N/A
Condition RISK? @ Exposure Point N/A N/A N/A N/A
Target Soil @HQ=1.0 4.800E+04 N/A 2.100E+06 N/A
CUL? mg/kg @RISK =1.0E-6 or 1.0E-5 N/A | NA N/A N/A
Method B Method C
@ HQ=1.0; RISK=1.0E-6 | @ HQ=1.0; RISK =1.0E-5
Protection of Predicted Glround Water N/A
P Under the Current |COnc? ug/
otable Condition HQ? @ Exposure Point N/A N/A
Ground Water RISK? @ Exposure Point N/A N/A
Target Ground Water CUL? g/l 1.700E+06
Target Soil CUL? mg/kg 9.324E+03
Method B Method C
@ HQ=1.0; RISK=1.0E-6 | @ HQ=1.0; RISK =1.0E-5
Predicted Air Conc? ug/m’
. . N/A '
Protection of |under the Current @Exposure Point
Air Quality Condition HQ? @ Exposure Point. N/A N/A
. . . RISK? @ Exposure Point N/A N/A
(for informational - - oy A
purpose only) Target Air ; @ HQ=1.0
CUL? ug/m @ RISK=1.0E-6 or 1.0E-5 N/A N/A
Target Soil @HQ=1.0 N/A N/A
CUL? mg/kg @ RISK=1.0E-6 or |.0E-5 N/A N/A

MTCASGL10-phenol. XLS 12/7/2006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 4

NOTES: "CUL" = Cleanup Level; "Conc" = concentration;  "HQ" = hazard quotient; "RISK" = carcinogenic risk.

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173- 340-740, 173-340-745, 173-340-747 and 173-340-7490
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation.
Specifically, the soil cleanup levels derived using this Workbook do not account for the following:

- Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(b)(i));

- Soil residual saturation (see WAC 173-340-747(10));

- Ecological impacts (see WAC 173-340-7490 through 7494); and

* Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)).
Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels.

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not
account for the following:

- Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i));

- Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c));

- Total site risk (see WAC 173-340-750(5)(a)).

MTCASGL10-phenol.XLS 12/7/2006
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Soil Cleanup Level for lndlwdual Hazardous Substances (Washington State Department of Ecology) Page 1

Worksheet for Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use

Date: 12/7/2006
Site Name; Former Rhone-Poulenc Site Northwest Corner
Evaluator: Z. Satterwhite

Refer to WAC 173-340-720, 740, 745, 747 and 750 for details.

A. INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS

Note: If no data is available for any of the following inputs, then leave the input box blank

Item Symbol Value  Units
1. General information
Name of Chemical: ‘ pyrene ]
Measured Soil Concentration, if any: C, mg/kg
Natural Background Concentration for Soil: ’ NB ; mg/kg
Practical Quantitation Limit for Soil: POL mg/kg
To evaluate the mgestlon and dermal pathways concurrently, check here and input values for AF, ABS 4, GI .
2. Toxicological erties e Chemical: Chemical-Specific
Oral Reference Dose: . o RfD , 3.00E-02 |mg/kg-day
Oral Carcinogenic Potency Factor: CPF , kg-day/mg
Inhalation Reference Dose: RfD, mg/kg-day
Inhalation Carcinogenic Poteucy Factor: CPF; kg-day/ing
3. Exposure Parameters
Inhalation Correction Factor (default = "2" for volatiles; "1" for all other s): for target ground water cleanup level INH 1.00E+00 |unitless
Inhalation Absorption Fraction (default = "1"): for target air cleanup level ABS, i unitless
Gastrointestinal Absorption Fraction (default = "1"): for ingestion & der: mal exposure pathways ABI 1 unitless
Adherence Factor (default = "0.2"): for dermal exposure pathway - AF 0.2 mg/cm’-day
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway ABS , unitless
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway Gl unitless
4. Physical and Chemical Properties of the Chemical: Chemical-Specific
Soil Organic Carbon-Water Partitioning Coefficient: for metals, enter K « value here and enter "1" for f,. value K, 6.800E+04 |i/kg
Henry's Law Constant: for the evaluation of ground water and vapor exposure puthway H_. 4| 4.500E-04 |unitless
*If the value for Henry's Law Constant is given in the unit of "atm.m /mol " enter value here: H atm.m*/mol
*Converted unitless form of H,. @13° C: (Enter this converted value into "H input Box" above for a calculation) H, 0.000E+00 unitless

MTCASGL10-pyrene. XLS 12/7/2006
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Solubility of the Chemical in Water: for the calculatlon of soil saturation limit

5. Target Ground Water Cleanup Level

Target Ground Water Cleanup Level applicable for a soil cleanup level calculation:
*Results from the Ground Water Cleanup Level Worksheet are

not automatically transferred into this worksheet.

6. Site-Specific Hydrogeological Characteristics
Total Soil Porosity (default = "0.43"):

Volumetric Water Content (default ="0.30"):
Volumetric Air Content (default = "0.13"):
Dry Soil Bulk Density (default = "1.50");

Fraction Soil Organic Carbon (default = "0.001"): for metals, enter "1" for f,. value here
Dilution Factor (default = "20" for unsaturated zone sonl "1" for saturated zone soil; or sxte—specnfic)

7.V ttenuation Factor due dvection (buildi

re) & Diffusion (soil la
* Vapor Attenuation Factor is the ratio of vapor-phase contaminant concentration within the soil at the source to the
air concentration at the exposure point (e.g., within the building)

Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway

A

fac

VAF

Page 2

1.400E-01 [mg/Il

4.00E+03

0.43

0.3

0.13

1.5

0.00256

20

ug/l

unitless
unitless

unitless
kg/l

unitless

unitless

unitless

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS

Chemical of Concern:
1. Summary of Results

pyrene

To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here:
— To calculate a soil concentration based on Method C vapor pathway, check here:

.

Limit!

Basis for Soil Concentration Conc Units
Most stringent soil concentration based on Soil Direct
Contact & Ground Water Protection: 1.394E+04 mg/kg
Natural Background concentration for Soil: N/A mg/kg
Practical Quantitation Limit for Soil: N/A mg/kg
Soil Cleanup Level (not considering vapor pathway): 1.394E+04 mg/kg

Warning! Soil Cleanup Level above may not be protective of vapor exposure
pathway - evaluate vapor pathway further.

Soil concentration based on Vapor Pathway
(informational purposes only):

0.000E+00

mg/kg

saturated in soil.

__3 3

3 3
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Soil Cleanup Level for lnduvndual Hazardous Substances (Washmgton State Department of Ecology) Page 3
Isoil Saturation Limit, C,,,: | 2.440E+01 mg/kg R is the ratio of the ground water flow velocity to the
Retardation Factor, R : 6083 unitless contaminant migration velocity in saturated zone.
2. Summary of Calculation for each Exposure Pathway
Summary by Exposure Pathway
Method B Method C
Unrestricted Land Use | Industrial Land Use
@ HQ=1.0; RISK =1.0E-6 | @ HQ=1.0; RISK =1.0E-5
- 7 Ingestion & Ingestion &
SOll Dll eCt Ingestion only Dermal  |Ingestion only]  Dermal
Contact Under the Current |HQ? @ Exposure Point N/A N/A N/A N/A
Condition RISK? @ Exposure Point N/A N/A N/A N/A
Target Soil @HQ=1.0 2.400E+03 N/A 1.050E+05 N/A
CUL? mg/kg @RISK =1.0E-6 or [.0E-5 N/A N/A N/A N/A
‘ Method B Method C
@ HQ=1.0; RISK =1.0E-6 | @ HQ=1.0; RISK =1.0E-5
Protection of Predicted Ground Water NA
Conc? |
Under the Current |COnc?_ug/ :
Potable Condition HQ? @ Exposure Point N/A N/A
Ground Water RISK? @ Exposure Point N/A N/A
Target Ground Water CUL? - ug/l 4.000E+03
Target Soil CUL? mg/kg 1.394E+04
Method B Method C
@ HQ=1.0; RISK =1.0E-6 - | @ HQ=1.0; RISK =1.0E-5
Predicted Air Conc? ug/m’
: . N/A
Protection of |under the Current |@Exposure Point
Air Quality Condition HQ? @ Exposure Point N/A N/A
. . RISK? @ Exposure Point N/A N/A
(for informational - - A oy
purpose only) Target Air ; @ HQ=1.0
CUL? ug/m @ RISK=1.0E-6 or 1.0E-5 N/A N/A
Target Soil @HQ=1.0 NA N/A
CUL? mg/kg @ RISK=1.0E-6 or 1.0E-5 N/A N/A
MTCASGL10-pyrene.XLS 12/7/2006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 4

NOTES: "CUL" = Cleanup Level; "Conc" = concentration; '"HQ" = hazard quotient; "RISK" = carcinogenic risk.

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation.
Specifically, the soil cleanup levels derived using this Workbook do not account for the following:
- Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173 -340-745(5)(b)(i));
- Soil residual saturation (see WAC 173-340-747(10));
- Ecological impacts (see WAC 173-340-7490 through 7494); and
- Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)).
Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels.

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not
account for the following:

- Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i));

- Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c));

- Total site risk (see WAC 173-340-750(5)(a)).

MTCASGL10-pyrene.XLS 12/7/2006

-y - 3 3 __3 __3 j -3 _3 3 _3 3 3 __3 __3 __3 ;3 3 __3




Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 1
Worksheet for Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use
ate: 12/7/2006
Site Name: Former Rhone-Poulenc Site Northwest Corner
Evaluator: Z. Satterwhite
Refer to WAC 173-340-720, 740, 745, 747 and 750 for details.
A. INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS
' Note: If no data is available for any of the following inputs, then leave the input box blank
' Item Symbol Value  Units
1. General information
Name of Chemical: selenium I
Measured Soil Concentration, if any: C; mg/kg
Natural Background Concentration for Soil: : NB mg/kg
Practical Quantitation Limit for Soil: POL mg/kg
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS ,;, GI:
2. Toxicological Properties of the Chemical: Chemical-Specific
Oral Reference Dose: RfD 5.00E-03 |mg/kg-day
Oral Carcinogenic Potency Factor: : CPF, kg-day/mg
Inhalation Reference Dose: RfD, mg/kg-day
Inhalation Carcinogenic Potency Factor: CPF, kg-day/mg
3. Lxposure Parameters
- Inhalation Correction Factor (default = "2" for volatiles; "1" for all others): for target ground water cleanup level INH 1.00E+00 [unitless
Inhalation Absorption Fraction (default ="1"): for target air cleanup level ABS,; 1 unitless
Gastrointestinal Absorption Fraction (default = "1"): for ingestion & dermal exposure pathways ABlI 1 unitless
Adherence Factor (default = "0.2"): for dermal exposure pathway AF 0.2 mg/cm’-day
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway ABS , unitless
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway GI unitless
4. Physical and Chemical Properties of the Chemical: Chemical-Specific
Soil Organic Carbon-Water Partitioning Coefficient: for metals, enter K ; value here and enter "1" for f,. value K, 5.000E+00 |Vkg
Henry's Law Constant: for the evaluation of ground water and vapor exposure pathway H,. 4| 0.000E+00 [unitless
*If the value for Henry's Law Constant is given in the unit of "atm.m’ /mol", enter value here: H atm.m*/mol
*Converted unitless form of H,. @13° C: (Enter this converted value into "H . input Box" above for a calculation) H . 0.000E+00 unitless

MTCASGL10-selenium.XLS 12/7/2006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 2

Solubility of the Chemical in Water: for the calculation of soil saturation limit S l—_____—__lms/l
S, Target Ground Water Cleanup Leve

Target Ground Water Cleanup Level applicable for a soil cleanup level calculation:

*Results from the Ground Water Cleanup Level Worksheet are Cw 7.10E+01  ug/l
not automatically transferred into this worksheet.

6. Site-Specific Hydrogeological Characteristics

. Total Soil Porosity (default = "0.43"): n 0.43 unitless
Volumetric Water Content (default = "0.30"): e, 03 unitless
Volumetric Air Content (default = "0.13"): : O, 0.13 unitless
Dry Soil Bulk Density (default = "1.50"): P 1.5 kg/l
Fraction Soil Organic Carbon (default = "0.001"): for metals, enter "1" for f,. value here Soc 1 unitless
Dilution Factor (default = "20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) DF 20 unitless

1. Vapor Attenuation Factor due to Advection (building structure) & Diffusion (soil layer) Mechanisms

* Vapor Attenuation Factor is the ratio of vapor-phase contaminant concentration within the soil at the source to the
air concentration at the exposure point (e.g., within the building)

Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway VAF ' unitless

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS

Chemical of Concern: selenium
1. Summary of Results
To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here:
— To calculate a soil concentration based on Method C vapor pathway, check here:
Basis for Soil Concentration ' Conc Units _
Most stringent soil concentration based on Soil Direct Warning: Soil Cleanup Level is higher than Soil Saturation
Contact & Ground Water Protection: 7.384E+00 mg/kg  |Limit!
Natural Background concentration for Soil: N/A mg/kg
Practical Quantitation Limit for Soil: , . N/A mg/kg

Soil Cleanup Level (not considering vapor pathway): 7.384E+00 mg/kg

‘Warning! Soil Cleanup Level above may not be protective of vapor exposure

pathway - evaluate vapor pathway further. ) . _
Soil concentration based on Vapor Pathway C s.¢ corresponds to the total soil chemical concentration
¥ |(informational purposes only): ' 0.000E+00 mg/kg saturated in soil.
' ' R is the ratio of the ground water flow velocity to the
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Sail Cleanup Level for lndnvndual Hazardous Substances (Washlngton State Department of Ecology) Page 3

Soil Saturation Limit, C,,, : 0.000E+00
Retardation Factor, R : 18.4

R is the ratio of the ground water flow velocity to the

mg/k
gk contaminant migration velocity in saturated zone.

unitless

2. Summary of Calculation for each Exposure Pathway

Summary by Exposure Pathway

MethodB
Unrestricted Land Use

@ HQ=1.0; RISK =1.0E-6

MethodC |
Industrial Land Use

@ HQ=1.0; RISK =1.0E-5

@ HQ=1.0; RISK =1.0E-6

@ HQ=1.0; RISK =1.0E-5

. . i tion
SOll DlreCt Ingestion only III%B:::‘?;& Ingestion only I“%eesr::al&
Contact Under the Current |HQ? @ Exposure Point N/A N/A N/A N/A
Condition RISK? @ Exposure Point N/A N/A N/A N/A
Target Soil @HQ=1.0 4.000E+02 N/A 1.750E+04 N/A
CUL? mg/kg @{lSK =1.0E-6 or 1.0E-5 N/A N/A E/A - N/A
4 Method B o Method C
@ HQ=1.0; RISK =1.0E-6 @ HQ=1.0; RISK =1.0E-5
Protection of Predicted Ground Water N/A
Under the Current |COnc?_ug/t
Potable Condition HQ? @ Exposure Point N/A N/A
Ground Water RISK? @ Exposure Point N/A N/A
Target Ground Water CUL? ug/I 7.100E+01
Target Soil CUL? mg/kg 7.384E+00
Method B Method C |

Predicted Air Conc? uglm3
: . N/A
Protection Of |under the Current @Exposure Point
. . Condition 0 i

All’ Quallty HQ? @ Exposure Pomt' N/A N/A
, . RISK? @ Exposure Point N/A N/A

(for informational - = ~h ~

purpose only) Target Air ; @ HQ=1.0

CUL? ug/m @ RISK=1.0E-6 or 1.0E-5 N/A N/A

Target Soil @ HQ=1.0 N/A N/A

CUL? mg/kg @ RISK=1.0E-6 or 1.0E-5 N/A N/A

MTCASGL10-selenium.XLS
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Soil Cleanup Level for individual Hazardous Substances (Washington State Department of Ecology) Page 4

NOTES: "CUL" = Cleanup Level; "Conc" = concentration; "HQ" = hazard quotient; "RISK" = carcinogenic risl_{.

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation.
Specifically, the soil cleanup levels derived using this Workbook do not account for the following:

- Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and-173-340-745(5)(b)(i));

- Soil residual saturation (see WAC 173-340-747(10));

- Ecological impacts (see WAC 173-340-7490 through 7494); and
. - Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)).

Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels.

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not
account for the following: '

- Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)(i));

- Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c));

- Total site risk (see WAC 173-340-750(5)(a)).

MTCASGL10-selenium.XLS 12/7/2‘006
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Soail Cleanup Level for Indwudual Hazardous Substances (Washmgton State Department of Ecology) Page 1

Worksheet for Calculating Soil Cleanup Levels for Unrestricted & Industrial Land Use

ate: 12/7/2006 : K
Site Name: Former Rhoge—Bou!euc Site Northwest Corner
Evaluator: Z. Satterwhite :

Refer to WAC 173-340-720, 740, 745, 747 and 750 for details.

A. INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS

Note: If no data is available for any of the following inputs, then leave the input box blank

Item Symbol Value  Units
1. General information )
Name of Chemical: silver |
Measured Soil Concentration, if any: Cs mg/kg
Natural Background Concentration for Soil: : NB mg/kg
Practical Quantitation Limit for Soil: POL mg/kg
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS 4, GI
2. Toxicological Properties of the Chemical; Chemical-Specific
Oral Reference Dose: RfD, 5.00E-03 |mg/kg-day
Oral Carcinogenic Potency Factor: . CPF kg-day/mg
Inhalation Reference Dose: : RfD, mg/kg-day
Inhalation Carcinogenic Potency Factor: CPF, kg-day/ing
3. Exposure Parameters .
Inhalation Correction Factor (default = "2" for volatiles; "1" for all others): for target ground water cleanup level INH 1.00E+00 |unitiess
Inhalation Absorption Fraction (default = "1"): for target air cleanup level ABS 1 unitless
Gastrointestinal Absorption Fraction (default = "1"): for ingestion & dermal exposure pathways ABlI 1 unitless
Adherence Factor (default = "0.2"): for dermal exposure pathway AF 02 mg/cm’-day
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway ABS , unitless
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway GI unitless
4. Physical and Chemical Properties of the Chemical: Chemical-Specific
Soil Organic Carbon-Water Partitioning Coefficient: for metals, enter K ; value here and enter "1" for foc value K, 8.300E+00 |l/kg
Henry's Law Constant: for the evaluation of ground water and vapor exposune pathway H_. 4| 0.000E+00 |unitless
*If the value for Henry's Law Canstant is given in the unit of "atm.m> /mol", enter value here: H atm.m’/mol
*Converted unitless form of H.. @13° C: (Enter this converted value into "H cc input Box" above for a calculation) H,. 0.000E+00 unitless
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Solubility of the Chemical in Water: for the calculation of soil saturation limit
5. Target Ground Water Cleanup Level
Target Ground Water Cleanup Level applicable for a soil cleanup level calculation:
*Results from the Ground Water Cleanup Level Worksheet are
not automatically transferred into this worksheet.
6. Site-Specific Hydrogeological Characteristics
Total Soil Porosity (default = "0.43"):
Volumetric Water Content (default = "0.30"):
Volumetric Air Content (default="0.13"):
Dry Soil Bulk Density (default ="1.50"):

Fraction Soil Organic Carbon (default = "0.001"): for metals, enter "1" for foc value here
Dilution Factor (default = "20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific)

1. Vapor Attenuation Factor due to Advection (building structure) & Diffusion (soil layer) Mechanisms

* Vapor Attenuation Factor is the ratio of vapor-phase contaminant concentration within the soil at the source to the
air concentration at the exposure point (e.g., within the building)

Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway

S

Cw

n
® w

P

f oc
DF

VAF

Page 2

—

1.90E+00

ug/i

0.43

unitless

0.3

unitless

0.13

unitless

1.5

ke/l

unitless

20

unitless

unitless

B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS
Chemical of Concern: silver

1. Summary of Results

To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here:

—To calculate a soil concentration based on Method C vapor pathway, check here:

Basis for Soil Concentration Conc Units
Most stringent soil concentration based on Soil Dlrect
-|Contact & Ground Water Protection: .| 3.230E-01 mg/kg |Limit!

Natural Background concentration for Soil: N/A mg/kg
Practical Quantitation Limit for Soil: N/A mg/kg

Soil Cleanup Level (not considering vapor pathway): 3.230E-01 mg/kg

'| Warning! Soil Cleanup Level above may not be protective of vapor exposure
pathway - evaluate vapor pathway further.

Soil concentration based on Vapor Pathway o
> (informational purposes only): 0.000E+00 mg/kg saturated in soil.

MTCASGL10-silver.XLS
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Warning: Soil Cleanup Level is higher than Soil Saturation

R is the ratio of the ground water flow velocity to the
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Soil Saturation Limit, C,,,

0.000E+00

mg/kg

Retardation Factor, R :

30.0

unitless

2. Summary of Calculation for each Exposure Pathway

Soil Cleanup Level for individual Hazardous Substances (Washington State Department of Ecol

Summary by Exposure Pathway

@ HQ=1.0; RISK =1.0E-6

Method B MethodC |
Unrestricted Land Use | Industrial Land Use
@ HQ=1.0; RISK =1.0E-6 | @ HQ=1.0; RISK =1.0E-5
S Oil Direct Ingestion & Ingestion &
Ingestion only]  Dcrmal  |Ingestion only]  Dermal
Contact Under the Current |HQ? @ Exposure Point N/A N/A N/A N/A
: ‘ Condition RISK? @ Exposure Point N/A N/A N/A N/A
Target Soil @HQ=1.0 4.000E+02 N/A 1.750E+04 N/A
CUL? mg/kg QRISK =1.0E-6 or 1.0E-5 N/A N/A N/A N/A
Method B Method C
. @HQ=1.0; RISK =1.0E-6 | @ HQ=1.0; RISK =1.0E-5
Protectio n of Predicted Ground Water NA
Under the Current |SOnc? ug/l
POtable Condition HQ? @ Exposure Point - N/A N/A
Ground Water RISK? @ Exposure Point N/A N/A
Target Ground Water CUL? _ug/l 1.900E+00
Target Soil CUL? mg/kg 3.230E-01
o Method B Method C

@ HQ=1.0; RISK =1.0E-5

Predicted Air Conc? ug/m®

- . N/A
Protection Of |under the Current (@Exposure Point
. . Condition 2 :

Ailr Quallty HQ @ Exposure Point N/A N/A
. . RISK? @ Exposure Point N/A N/A

(for informational . —
purpose only) Target Air . HQ=1.0 N/A N/A
CUL? ug/m @ RISK=1.0E-6 or |.0E-5 N/A N/A
Target Soil @ HQ=1.0 N/A N/A
CUL? mg/kg @ RISK=1.0E-6 or 1.0E-5 N/A N/A

MTCASGL10-silver.XLS
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R is the ratio of the ground water flow velocity to the
contaminant migration velocity in saturated zone.
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 4

NOTES: "CUL" = Cleanup Level; "Conc" = concentration; "HQ" = hazard quotient; "RISK" = carcinogenic risk.

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740; 173-340-745, 173-340-747 and 173-340-7490
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation.
Specifically, the soil cleanup levels derived using this Workbook do not account for the following:

- Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(b)(i));
- Soil residual saturation (see WAC 173-340-747(10));

- Ecological impacts (see WAC 173-340-7490 through 7494); and
- Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)).
Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup levels.

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not
account for the following: '

- Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)());

* Concentrations based on natural background and the practical quantitation fimit (see WAC 173-340-750(5)(c));
- Total site risk (see WAC 173-340-750(5)(a)).
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Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology) Page 1

Worksheet for Calculating Soil Cleanup Levels for Unrestricted & Ind}lstrial Laund Use

ate: 12/7/2006
Site Name: Former Rhone-Poulenc Site Northwest Corner
Evaluator: Z. Satterwhite
Refer to WAC 173-340-720, 740, 745, 747 and 750 for details.
A.INPUT PARAMETERS FOR SOIL CLEANUP LEVEL CALCULATIONS

Note: If no data is available for any of the following inputs, then leave the input box blank

Item ) Symbol Value  Units

. General information

Name of Chemical: 2,4,5-trichlorophenol |
Measured Soil Concentration, if any: Cs mg/kg
Natural Background Concentration for Soil: NB mg/kg
Practical Quantitation Limit for Soil: ' POL mg/kg
To evaluate the ingestion and dermal pathways concurrently, check here and input values for AF, ABS ;, GI":

2. Toxicological erties of the Chemical; Chemical-Specific .
Oral Reference Dose: RfD , 1.00E-01 |mg/kg-day
Oral Carcinogenic Potency Factor: CPF, kg-day/mg
Inhalation Reference Dose: ) _ RfD, mg/kg-day
Inhalation Carcinogenic Potency Factor: CPF, kg-day/mg

3. Exposure Parameters )
Inhalation Correction Factor (default = "2" for volatiles; "1" for all others): for target ground water cleanup level INH 2.00E+00 {unitless
Inhalation Absorption Fraction (default = "1"): for target air cleanup level | ABS 1 unitless
Gastrointestinal Absorption Fraction (default ="1"): for ingestion & dermal exposure pathways ABlI 1 unitless
Adherence Factor (default = "0.2"): for dermal exposure pathway AF ~ 0.2 mg/cm’-day
Dermal Absorption Fraction (chemical-specific or defaults): for dermal exposure pathway ABS 4 unitless
Gastrointestinal Absorption Conversion Factor (chemical-specific or defaults): for dermal exposure pathway Gl unitless

4. Physical and Chemical Properties of the Chemical: Chemical-Specific

- Soil Organic Carbon-Water Partitioning Coefficient: for metals, enter K, value here and enter "1" for foc value K, 1.600E+03 |I/kg
Henry's Law Constant: for the evaluation of ground water and vapor exposure pathway H 4| 1800E-04 [unitless

*If the value for Henry's Law Constant is given in the unit of "atm.m’ /mol”, enter value here: H atm.m’/mol 4
*Converted unitless form of H.. @13° C: (Enter this converted value into "H .. input Box" above for a calculation) H,_ 0.000E+00 unitless

MTCASGL10-2.4,5-trichlorophenol. XLS 12/7/2006



Soil Cleanup Level for Individual Hazardous Substances (Washington State Department of Ecology)

Page 2

Solubility of the Chemical in Water: for the calculation of soil saturation limit A mg/l
3. Target Ground Water Cleanup Level
Target Ground Water Cleanup Level applicable for a soil cleanup level calculation:
*Results from the Ground Water Cleanup Level Worksheet are Cy 3.60E+03 jug/i
not automatically transferred into this worksheet.
6. Site-Specific ﬂxdmgég ogical Characteristics
Total Soil Porosity (default = "0.43"): n 043 |unitless
Volumetric Water Content (default = "0.30"): o, 0.3 unitless
Volumetric Air Content (default = "0.13"): O, 0.13 unitless
Dry Soil Bulk Density (default = "1.50"): Py 1.5 kg/l
Fraction Soil Organic Carbon (default ="0.001"): for metals, enter "1" for f,. value here Soc 0.00256 |unitless
Dilution Factor (default = "20" for unsaturated zone soil; "1" for saturated zone soil; or site-specific) DF 20 unitless
7. Vapor Attenuation Factor due to Advection (building structure) & Diffusion (soil layer) Mechanisms
* Vapor Attenuation Factor is the ratio of vapor-phase contaminant concentration within the soil at the source to the
air concenlration at the exposure point (e.g., within the building)
Enter Vapor Attenuation Factor: for the evaluation of vapor exposure pathway IVAF unitless
B. SUMMARY OF SOIL CLEANUP LEVEL CALCULATIONS
Chemical of Concern: 2,4,5-trichlorophenol
1. Summary of Results
To calculate a soil cleanup level based on Industrial Land Use (Method C) for Direct Soil Contact, check here: 4
— To calculate a soil concentration based on Method C vapor pathway, check here:
Basis for Soil Concentration Conc Units
Most stringent soil concentration based on Soil Direct '
Contact & Ground Water Protection: 3.093E+02 mg/kg
Natural Background concentration for Soil: N/A mg/kg
Practical Quantitation Limit for Soil: N/A mg/kg
Soil Cleanup Level (not considering vapor pathway): 3.093E+02 mg/kg
Warning! Soil Cleanup Level above may not be protective of vapor exposure
pathway - evaluate vapor pathway further.
Soil concentration based on Vapor Pathway C sa¢ corresponds to the total soil chemical concentration
(informational purposes only): ‘ 0.000E+00 mg/kg saturated in sail.
R is the ratio of the ground water flow velocity to the
MTCASGL10-2,4,5-trichlorophenol. XLS 12/7/2006
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Soil Saturation Limit, C

saf -

Soil Cleanup Level fol

5.155E+03

Retardation Factor, R ;

15.3

mg/kg__l R
unitless |

2. Summary of Calculation for each Exposure Pathway

r lndwndual Hazardous Substances (Washlngton Slale Department of Ecology)

Summary by Exposure Pathway

Meihod B Meihod C
Unrestricted Land Use | Industrial Land Use
@HQ=1.0; RISK =1.0E-6 | @ HQ=1.0; RISK =1.0E-5
3 ¥ osti 1 Ingestion &
SOll DlreCt Ingestion only 1“%‘3::::;& Ingestion only %)eesr::al
Contact Under the Current |HQ? @ Exposure Point N/A N/A N/A N/A
Condition RISK? @ Exposure Point N/A N/A N/A N/A
Target Soil @HQ=1.0 8.000E+03 N/A 3.500E+05 N/A
CUL? mg/kg _QNSI( =[.0E-6.or 1.0E-5 Nié N/A N/A N/A
O Method B Method C
‘ @HQ=1.0; RISK=1.0E-6 | @ HQ=1.0: RISK =1.0E-5
Protection of Predicted Ground Water NA
: Under the Current |COnc? ug/l
POtable Condition HQ? @ Exposure Point N/A N/A
Ground Water RISK? @ Exposure Point N/A N/A
Target Ground Water CUL? _ug/l 3.600E+03
| Target Soil CUL? mg/kg 3.093E+02
Method B Method C

@ HQ=1.0; RISK =1.0E-6

@ HQ=1.0; RISK =1.0E-5

Predicted Air Conc? ug/m®

. f N/A
Pr otection of |under the Current @Exposure Point
o [ Condition H t / / A
All’ Quahty HQ? @ Exposure Pom. N/A N,
. . RISK? @ Exposure Point N/A N/A
(for informational - s — —
purpose only) Target Air @HQ=1.0
CUL? ug/m’ @ RISK=1.0E-6 or 1.0E-5 N/A N/A
Target Soil @HQ=1.0 N/A N/A
CUL? mg/kg @ RISK=1.0E-6 or 1.0E-5 N/A N/A

MTCASGL10-2,4,5-trichlorophenol XLS
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is the ratio of the ground water flow velocity to the
contaminant migration velocity in saturated zone.
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NOTES: "CUL" = Cleanup Level; "Conc" = concentration; "HQ" = hazard quotient; "RISK" = carcinogenic nsk

CAUTION: The requirements and procedures for establishing soil cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-740, 173-340-745, 173-340-747 and 173-340-7490
through 173-340-7494). The use of this Workbook is not sufficient to establish soil cleanup levels under the regulation.
Specifically, the soil cleanup levels derived using this Workbook do not account for the following:

* Concentrations based on applicable state and federal laws (see WAC 173-340-740(3)(b)(i) and 173-340-745(5)(b)(i))

- Soil residual saturation (see WAC 173-340-747(10));

* Ecological impacts (see WAC 173-340-7490 through 7494); and

- Total site risk (see WAC 173-340-740(5)(a) and 173-340-745(6)(a)).
Other exposure pathways may also need to be evaluated on a site-specific basis to establish soil cleanup Ievels

CAUTION: The requirements and procedures for establishing air cleanup levels that are protective of human health and the
environment are specified in the MTCA Cleanup Regulation (see WAC 173-340-750). The use of this Workbook may not be
sufficient to establish air cleanup levels under the regulation. Specifically, the air cleanup levels derived using this Workbook do not
account for the following:
- Concentrations based on applicable state and federal laws (see WAC 173-340-750(3)(b)(i) and (4)(b)()):
- Concentrations based on natural background and the practical quantitation limit (see WAC 173-340-750(5)(c));
- Total site risk (see WAC 173-340-750(5)(a)).
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